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F  O  B.  BROOKLYN 


METROPOLITAN  DEVICE  CORPORATION 

BROOKLYN.  NEW  YORK 


The  Murray  Demountable  Crowsnest  scores  again — meeting  the 
unusual — providing  speedy  and  economical  maintenance  of  loud 
speakers  at  “A  Century  Of  Progress,”  and  exhibits  its  adaptability 
once  more. 

There’s  saved  dollars  in  the  Crowsnest  for  every  lighting  company — 
it’s  an  efficient  apparatus  for  servicing  street  lights,  traffic  signals, 
trimming  trees  and  emergency  work.  Write  for  details  today. 
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r  LECTRICAL  WORLD’S  optimism  for  the  electrical  industry  grows 
out  of  an  experience  of  60  years. 

We  believe  in  America,  in  American  institutions  and  traditions,  and 
particularly  in  the  American  people.  We  know  that  the  past  few  years 
have  brought  many  changes,  but  there  is  one  thing  that  has  not 
changed  and  never  will  change — the  desire  of  the  people  for  an  im¬ 
proved  standard  of  living  and  the  spirit  of  progress  that  is  rooted  deep 
in  the  nation. 

This  is  not  political  flag-waving  or  bombast.  It  has  nothing  what¬ 
ever  to  do  with  the  “New  Deal.”  It  is  but  a  simple  expression  of 
faith  in  the  future  of  our  country  and  in  the  increasingly  important 
part  which  electricity  and  the  electrical  industry  will  pley  in  its 
development.  ,, 

The  important  consideration,  it  seems  to  us,  is  the  speed  with  which 
the  many  proven  applications  of  electricity  are  to  go  forward  into 
more  universal  use.  The  vital  question  is  how  greatly  this  industry  of 
ours  is  to  contribute  to  the  rebuilding  of  prosperity  and  participating 
in  it.  And  the  intimate  point  is  what  part  each  company  is  to  play, 
what  its  position  is  to  be  as  the  readjustments  of  the  recovery  period 
evolve,  how  its  individual  prosperity  is  to  be  restored. 

Power  companies,  manufacturers,  wholesalers,  contractors  and 
dealers  face  new  conditions  into  which  they  are  now  feeling  their  way. 
It  is  natural  that  these  changes  should  bring  some  hesitation,  some 
doubt  because  the  detaila  of  the  future  are  not  clear.  But  the  funda¬ 
mental  factors  are  clear.  We  are  in  a  reconstruction  period,  in  which 
a  still-expanding  industry  is  setting  itself  to  the  creative  work  of  organ¬ 
izing  again  to  fit  the  new  world.  We  are  moving;  back  into  a  selling 
atmosphere,  a  period  of  planning  for  g;rowth,  activity  and  opportunity. 

That  is  the  basis  of  this  confidence  we  are  expressing — the  fact  that 
opportunity  is  so  obvious,  so  undeniable.  The  evidences  are  aU 
about  us: 

— The  kilowatt-hour  output  of  the  power  industry  is  only  6  per  cent 
below  the  long-remembered  peak  of  1929. 

— The  growth  of  home  appliance  load  that  has  done  so  much  to  main¬ 
tain  the  utility  output  continues. 

— Government  activities — right  or  wrong — are  doing  more  to  kindle 
public  industry  in  the  use  of  electricity  than  the  industry  itself  had 
ever  dreamed  of,  in  term  of  front-page  publicity. 

— Manufacturers  are  turning  losses  into  profits,  distributors  and  re¬ 
tailers  are  sharing  in  this  better  fortune.  Contractors  see  promise 
in  the  growing  prospect  of  industrial  modernization  and  in  housing 
activities. 

It  all  builds  up  into  a  better  picture  than  we  have  contemplated  for 
a  long  time.  We  see  it  as  a  challenge  to  companies  and  to  individuals. 
It  calls  upon  the  industry  for  confidence,  for  courage  and  for  action. 

HOWARD  EHRLICH, 

Vice-President. 
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In  the  Cause  of  Justice 


AT  A  recent  meeting  of  the  American  Bar 
/~\  Association  Henry  G.  Wells,  chairman  of 
the  utility  legislation  committee  and  utility  com¬ 
missioner,  issued  a  clarion  call  for  a  square 
deal  for  the  utilities.  He  demanded  that  the 
innate  sense  of  fair  play  of  the  American  people 
be  called  upon  to  put  a  stop  to  the  government’s 
destructive  power  policies.  Apparently  he 
thought  others  must  act  for  the  utilities,  for  he 
asserted  that  “the  industry  itself  has  been  so 
browbeaten  and  intimidated  that  it  apparently 
dares  not  speak  for  itself  for  fear  of  further 
political  assault.”  Many  other  competent  ob¬ 
servers  have  spoken  to  the  same  effect.  It  is 
time  to  challenge  and  to  stop  destructive  poli¬ 
cies  sponsored  by  the  government. 

No  one  denies  the  right  of  the  government 
to  go  into  the  power  business.  But  it  should  do 
this  upon  the  basis  of  fair  competition,  of 
economic  merit  and  social  advancement.  It  is 
not  meeting  this  specification.  It  is  threatening 
the  destruction  of  a  great  industry  without  rea¬ 
son  and  without  adequate  compensation  to 
thousands  of  investors.  It  is  expanding  its 
“yardsticks”  into  an  expenditure  of  billions  of 
dollars  of  taxpayers’  money  on  a  program  that 
seems  to  have  no  economic  justification. 

WHAT  can  be  done  about  it?  There  is  no 
effective  opposition  to  these  destructive 
policies — a  few  investors,  lawyers,  taxpayers  and 
publicists  have  spoken.  But  the  utilities  have 
been  silent,  have  not  defended  their  interests, 
have  not  told  the  public  the  truth  about  the 
federal  program.  But  it  is  encouraging  to  note 
that  utility  leaders  are  now  ready  to  assume 
their  responsibilities  to  the  public,  to  the  inves¬ 
tors  and  to  their  employees.  This  new  policy 
was  stated  by  Mr.  McCarter  in  the  September  1 
issue  of  Electrical  World.  Executives  are 
going  to  defend  their  industry  from  destruction 
l)y  the  use  of  every  ethical  means.  They  are 
going  to  tell  the  truth. 

This  is  perhaps  the  biggest  task  ever  under¬ 
taken  by  private  industry.  The  facts  must  be 


found,  these  facts  must  be  accepted  by  the  pub¬ 
lic,  public  favor  must  be  won,  false  statements 
must  be  blasted,  malicious  attacks  must  be  de¬ 
feated.  All  this  calls  for  work,  for  organiza¬ 
tion,  for  a  technique  and  method.  It  will  take 
the  best  talents  available  to  institute  and  operate 
the  program.  All  branches  of  the  industry, 
employers,  employees  and  investors,  must  be 
marshalled  and  put  to  work,  for  as  the  utilities 
prosper  so  does  the  industry.  But  the  leader¬ 
ship  must  be  taken  by  utility  executives;  it  is 
their  obligation  and  responsibility. 

Many  tangible  things  must  be  done.  For 
example,  a  fact-finding  agency  should  be 
organized  and  put  to  work.  Facts  about  the 
industry  and  about  government  projects,  such  as 
the  T.V.A.,  Boulder  Dam  and  the  Columbia 
basin  should  be  obtained,  analyzed  and  put 
forth.  Facts  as  to  rates,  earnings,  capitaliza¬ 
tion  and  expenditures  of  the  industry  should  be 
made  available  to  all.  Only  facts  must  be  used, 
without  bias  or  propaganda.  They  must  be  con¬ 
structive,  effective  and  aggressive  in  defense  of 
the  industry  if  they  are  to  prove  the  falseness 
of  malicious  statements  and  to  cause  the  cessa¬ 
tion  of  destructive  government  competition. 

But  national  efforts  must  be  supplemented 
by  local  efforts.  Each  local  utility  should  or¬ 
ganize  and  work  to  the  same  ends.  It  must 
merit  public  favor  by  its  day-to-day  operations 
and  make  the  public  aware  of  its  merits  and  its 
honesty  of  purpose.  It  must  show  that  from 
chief  executive  to  office  boy  it  is  a  part  of  the 
community — an  asset  for  community  progress. 
Public  relations  start  with  local  facts  and  local 
contacts  applied  to  carry  out  a  program. 

Private  utilities  must  consciously  reorgan¬ 
ize  and  operate  to  meet  new  social  and  economic 
conditions;  to  bring  their  case  to  the  public  for 
adjudication;  to  defeat  destructive  trends.  Re¬ 
cent  happenings  show  that  they  are  ready  to 
answer  the  call  of  Mr.  Wells  and  others.  They 
are  no  longer  “browbeaten  and  intimidated.” 
They  are  ready  for  action  in  a  just  cause. 
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LOWER. COST,  HIGHER-ECONOMY  STATIONS 


This  titation  is  relatively  obsolete  already,  although 
Mhen  started  in  1931  it  ranked  as  one  of  the  most 
advanced  designs  in  steam-station  practice.  How 
many  more  are  there?  Equipped  with  two  15,000- 
kw.  units  (one-fifth  ultimate  capacity)  it  cost 
about  $133  per  kilowatt  and  is  developing  about 
13,900  B.t.u.  per  kilowatt-hour. 

Recent  station  designs  and  additions  have  been 


reported  at  estimated  costs  as  low  as  $70  per  kilo¬ 
watt.  Economies  of  12.300  B.t.u.  are  being  at¬ 
tained  by  several  plants  built  or  greatly  modified 
since  then.  Better  economies  are  possible.  The 
binary  cycle  offers  economies  around  10,000  B.t.u. 
With  added  capacity  needed  in  the  near  future 
opportunities  are  open  to  capitalize  on  lower-cost, 
higher-economy  designs  stimulated  recently. 


Our  Problems  and  Our  Future 

Internal  Discipline  Missing  —  Possible  Changes  in  Financial  Policies  — 
Current  Criticism  and  Yardsticks  —  What  to  Do  and  How  to  Do  It 


AS  AN  industry  we  are  not  closely 
/%  organized.  We  have  trade  as- 
±\.  sociations.  Not  one-quarter  of 
the  operating  companies  are  members 
of  those  associations.  We  have  hold¬ 
ing  companies,  of  course,  and  the 
existence  of  those  holding  companies 
is  offered  by  our  critics  as  proof  that 
there  is  a  power  trust.  If  the  holding 
companies  loved  one  another  like 
brethren,  or  could  be  depended  upon 
to  act  in  a  disciplined  way  toward  a 
common  desire,  there  might  be  some¬ 
thing  in  the  allegation  that  there  is  a 
trust.  But  I  know  and  you  know 
that  the  holding  companies  do  not  act 
together.  They  delight  to  bark  and 
bite,  for  ’tis  their  nature  to  do  so. 
When  there  was  real  money  in  the 
business  they  used  to  jump  one  an¬ 
other’s  claims  right  along  and 
a-plenty.  No  one  in  my  forty  years 
of  observation  has  ever  bossed  the  in¬ 
dustry.  I  don’t  know  why  in  blazes 
any  one  should  want  to.  Neverthe¬ 
less,  we  are  called  a  trust.  The  peo¬ 
ple  who  call  us  such  are  most  of 
them  ignorant,  some  of  them  time¬ 
serving,  and  a  few  of  them  malicious. 
That  charge  of  being  a  power  trust 
is  an  old  story.  Let  us  take  some  of 
the  new  criticisms.  We  are  accused 
of  overcharging  the  little  customer, 
particularly  the  domestic  customer, 
and  favoring  the  industrial  customer. 
Well,  1  have  seen  such  things,  but  I 
have  also  seen  that  this  folly  con¬ 
tained  its  own  cure.  It  was  folly,  of 
course,  but  can  we  expect  to  be  free 
from  fools?  We  have  our  share  of 
these,  and  how  else  could  it  be?  But 
the  great  majority  of  us  have  not  been 
participants  in  that  folly,  and  the  few 
''^ho  have  been  offenders  could  have 
hcen  quickly  disciplined.  It  never 
''as  nei  essary  to  denounce  a  state- 
"'ide  or  nation-wide  industry  for  the 
had  methods  of  a  few  operators. 

We  don’t  have  any  police  power, 
skunk  with  money  can  buy  a  few 
properties,  organize  himself  as  a  cor¬ 
poration,  skin  those  properties  for  a 


r  of  paper  presented  at  Pennsyl- 
19J4  Association,  September  7, 


By  ALEX  DOW 

President  Detroit  Edison  Company 


few  years  and  in  the  meantime  un¬ 
load  the  ownership  on  honest  inves¬ 
tors.  In  the  past  this  was  too  often 
the  history  of  the  butting  in  of  an 
undesirable  into  our  industry.  I 
could  name  a  few  persons  who  have 
thus  butted  in  and  whose  entrance 
was  most  emphatically  unwelcome  to 
the  rest  of  us.  I  can  name  others  who 
in  their  way  were  creditable  members 
of  the  industry  until  they  got  drunk 
with  success  and  became  discredits. 
But  is  there  any  group  or  organiza¬ 
tion  in  business  or  in  politics,  or  even 
in  religion,  in  which  it  cannot  be  said 
that  there  are  within  the  group  a  few 
undesirables? 

Recent  criticism  takes  another  form. 
We  are  offered  shining  examples,  or 
examples  that  are  going  to  shine,  as 
to  how  our  particular  business  should 
be  run.  Let  us  see  about  all  that. 
Some  of  the  examples  have  merit  and 
we  are  just  the  people  who  will  be 
quick  to  copy  them  if,  when  and  as 
they  are  proven  to  be  good.  We  will 
try  anything  once.  I  am  willing  to 
learn  from  anybody.  So  are  you. 
Any  of  us  would  take  a  lesson  in  ad¬ 
ministration  from  Satan  himself  if 
we  believed  that  his  infernal  domain 
ran  smoothly.  I  have  a  suspicion 


that  it  does  not,  and  that  the  lack  of 
smoothness  is  part  of  the  hell  of  it. 
Why  should  we  not  learn  from  any 
successful  operation?  We  can  and 
will. 

Let  us  consider  the  yardstick  we  are 
promised  in  the  Tennessee  Valley 
project.  Are  we  lacking  in  yardsticks 
now?  The  unification  of  the  electric 
service  of  the  area  is  desirable  on  the 
face  of  it,  but  we  have  unified  areas 
of  sorts  even  now.  This  will  be  on 
a  larger  scale,  with  powers  of  com¬ 
pulsion  that  may  show  us  how  the  job 
should  be  done,  or  how  it  can  be  done 
better  than  heretofore.  That  will  be 
useful  to  us.  But,  there  is  no  mystery 
about  the  cost  of  building  water  pow¬ 
ers.  Even  the  cost  of  Muscle  Shoals 
is  rather  fairly  a  matter  of  record, 
though  not  deserving  of  imitation. 
Of  transmission  lines  the  costs  are 
well  known.  We  have  operating  costs 
of  water  powers  widely  published. 
We  have  in  the  offices  of  the  state  com¬ 
missions  studies  ad  infinitum  of  the 
costs  of  distribution.  The  presently 
advertised  novelty  is  the  promotion 
of  the  use  of  domestic  appliances. 
The  authority  has  set  itself  to  obtain¬ 
ing  an  electric  range  suitable  for  the 
medium  or  small  household  at  a  price 
including  only  a  reasonable  manufac¬ 
turing  profit.  Those  of  us,  including 
some  of  you  here,  who  have  fought  it 
out  for  seven  years  to  bring  down 
the  cost  of  ranges,  and  have  brought 
it  down  to  the  present  figure,  which 
is  some  40  per  cent  less  than  at  the 
beginning  of  our  fight,  have  never 
claimed  credit  for  introducing  a  new 
factor  into  our  business.  Those  of 
us,  largely  the  same  people,  who  have 
helped  in  the  distribution  of  some 
millions  of  refrigerators  have  done 
good  work  and  good  advertising.  In 
that  respect,  likewise,  we  considered 
our  efforts  as  being  in  the  day’s  work. 
We  have  plowed  and  harrowed  and 
sowed  and  gathered  a  hard -times  crop. 
We  are  glad  of  what  luck  we  have 
had,  and  we  wish  even  better  luck  to 
the  Tennessw  Valley  Authority. 

We  are  told  that  we  are  not  pro- 
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gressive,  instead  of  being  the  most 
progressive  industry  in  the  country. 
And  we  are  now  being  told  that  the 
government  will  show  us  how.  Ac¬ 
knowledging  that  some  few  do  need  to 
be  shown,  the  great  majority  of  us, 
reckoned  in  companies  or  reckoned 
in  men,  are  as  straightforward,  law- 
abiding,  competent  business  people 
as  can  be  found  in  any  industry  in 
this  country,  or  in  any  country  on  the 
face  of  the  earth,  and  we  are  justly 
proud  of  our  past  successes,  and  we 
believe  in  our  future. 

It  is  suggested  that  the  government 
will  help  if  we  deserve  help.  Maybe 
so,  and  maybe  no!  In  these  days  of 
theorizing  at  large  and  with  authority, 
by  high-minded  students  of  economics 
who  never  were  responsible  in  their 
lives  for  ten  thousand  dollars  of 
other  people’s  money,  those  of  us  who 
are  responsible  for  millions  of  other 
people’s  money  are  just  a  bit  shy. 
Some  of  us  may  even  quote  Virgil, 
that  we  should  beware  of  the  Greeks 
bearing  gifts. 

Now  what  are  we  going  to  do  aboui 
it  all?  I  know  what  I  am  doing  and 
trying  to  do,  and  so  you  will  under¬ 
stand  that  if  I  offer  advice  it  is  advice 
that  I  myself  am  following,  thus: 

We  must  educate  our  public.  Each 
of  us  must  do  the  educating  in  his 
own  place,  among  his  own  people 
whom  he  serves,  who  are  his  neigh¬ 
bors,  who  know  him  and  whom  he 
knows.  If  each  of  us  does  a  good  job 
of  teaching  the  country  will  be  well 
taught.  The  first  thing  to  be  done  is 
to  give  good  service;  to  be  courteous 
in  our  dealings;  to  ask  for  nothing 
that  we  do  not  earn  and  deserve ;  to  see 
to  it,  in  brief,  that  our  customers  get 
what  we  sell  to  them.  That  does  not 
mean  that  we  are  to  pester  them  with 
inspections.  It  does  mean  that  we 
want  to  know  suddenly  if  there  is 
anything  wrong  with  our  service,  or 
if  some  contraption  that  we  did  not 
sell  to  them  is  misbehaving.  We  want 
that  expression  of  good  will  which 
passes  from  house  to  house,  that 
quotes  the  electric  company  as  giving 
good  service  and  is  quick  to  respond 
to  any  call  for  assistance,  and  cour¬ 
teous  to  consider  any  complaint. 
That  all  is  nothing  new — I  say  to 
keep  on  doing  it. 

Next,  we  want  to  tell  our  story  to 
our  customers  through  the  local  news¬ 
papers.  Some  of  us  may  use  radio. 
Rut  people  will  not  listen  to  an  argu¬ 
ment  over  the  radio.  They  will  listen 
to  news  or  they  will  let  themselves  be 


amused.  But  the  radio  is  not  the  ve¬ 
hicle  which  I  should  choose  for  eco¬ 
nomic  teachings.  When  you  advertise 
in  the  local  newspapers,  make  each 
story  a  short  one  and  put  it  in  plain 
language.  If  you  are  in  the  habit  of 
spitting  out  your  opinions  in  good 
English,  write  your  own  advertise¬ 
ments  in  the  same  style.  If  you  are 
inclined  to  be  prolix,  or  if  you  are 
possessed  of  a  dumb  devil,  get  some 
smart  advertising  man  to  write  them 
for  you.  Stick  to  facts  and  don’t 
promise  more  than  you  can  surely 
perform.  If  you  have  troubles  on  the 
system,  tell  your  public  just  what 


Alex  Dow  is  well  called  the 
dean  of  the  industry.  He  is  an 
operating  property  executive  who 
has  served  on  the  firing  line  from 
pioneer  days  to  date.  Beyond  this 
he  ranks  high  as  a  philosopher, 
as  an  engineer,  as  a  rate  expert 
and,  above  all,  as  a  human  being. 
He  is  competent  in  his  comments 
on  current  utility  problems  and 
all  can  get  from  his  wisdom  the 
inspiration  and  courage  to  go  for¬ 
ward.  Alex  Dow  is  on  the  job, 
full  of  aggressive  confidence,  con¬ 
tributing  new  ideas  and  new 
things  for  industry  progress.  Out 
of  liis  experiences  in  Detroit  come 
suggestions  for  industry  action. 
He  is  a  realist  with  ideals  that  de¬ 
serve  industry  acceptance.  He 
writes  complete  specifications  for 
handling  all  aspects  of  current 
utility  problems  on  local  operat¬ 
ing  properties.  Alex  Dow,  as 
usual,  points  the  way  for  the 
industrv. 


happened  and  what  is  being  done 

about  it.  Follow  consistently  the  idea 
that  you  want  them  to  know  what  you 
know,  namely,  that  you  are  straight¬ 
forward  business  men  trying  to  do  a 
man’s  job  man-fashion.  Do  not  tell 
too  much  ancient  history.  What  you 
once  did  has  gone  over  the  dam. 

WHiat  you  are  doing  today  or  what 

you  are  going  to  do  tomorrow  is  what 
your  people  want  to  be  told.  And 
above  all  things,  sign  your  advertise¬ 
ments  with  the  name  of  your  com¬ 
pany,  by  its  local  manager.  An 

impersonal  advertisement  is  a  shot 


fired  at  random.  It  may  hit,  but  it 
will  most  likely  miss.  A  signed  ad¬ 
vertisement  is  what  the  man  whose 
name  is  at  the  bottom  of  it  is  saying 
to  his  people  and  to  his  neighbors. 
As  an  industry  we  have  been  too 
dumb.  I  mean  just  exactly  dumb  of 
speech.  I  don’t  mean  that  we  are 
dumb-bells.  Too  long  silence  needs 
time  to  make  good  its  mischief  done. 
The  correction  will  have  to  be  by 
these  local  advertisements.  It  cannot 
be  done  by  broadcasts  from  the  head¬ 
quarters  of  a  trade  association.  These 
are  too  impersonal. 

If  some  one  lies  publicly  about 
your  outfit,  deny  the  lie  in  the  next 
advertisement.  Tell  the  truth,  what¬ 
ever  it  is,  and  tell  it  briefly.  Some¬ 
times  it  pays  to  politely  call  the 
offender  a  liar,  but  you  must  do  it 
very  politely,  and  only  if  you  can 
prove  him  to  be  what  you  call  him. 

I  can  understand  that  here  and 
there  it  may  not  be  expedient  to  be 
too  outspoken  in  advertising.  There 
is  a  time  for  everything,  a  time  for 
silence,  as  well  as  a  time  for  speech. 
But  if  there  is  any  skeleton  in  any 
closet  whose  bones  might  be  rattled, 
get  it  out  and  bury  it  properly. 

I  wish  there  were  a  baptism  through 
which  some  few  of  our  acquaintances 
could  go  and  come  up  again  dripping, 
but  cleansed.  I  know  whom  I  mean, 
and  you  also  may  be  thinking  of  some 
such  acquaintances,  possibly  the  same 
persons.  I  would  not  really  mind  it 
very  much  if  some  of  them  were  held 
under  the  water  for  a  few  extra  min¬ 
utes.  The  mischief  of  it  is  that  these 
offenders  will  not  as  a  rule  confess 
that  they  are  offenders.  And  you  and 
I  cannot  discipline  them.  They  in¬ 
jure  us  by  implication,  and  we  have 
no  redress.  And  even  when  they  pro¬ 
fess  repentance,  I  observe  that  they  do 
not  go  more  than  knee  deep  in  the 
water — but  that  is  another  story. 

After  all  and  to  close — I  know  we 
are  a  good  crowd.  We  are  going  to 
keep  on  being  individualists,  and  it 
will  be  good  for  us  that  we  shall  do 
so.  If  we  were  all  patterned  after  one 
shining  example,  progress  would  stop. 
We  are  going  to  keep  on  progressing. 
We  are  going  to  give  better  service. 
We  are  going  to  keep  our  costs  down 
and  lower  them.  The  money  that  w 
afraid  to  come  into  the  industry  be¬ 
cause  of  the  present  fault-finding  will 
watch  us  and  listen  to  us  and  will  m 
time  know  that  we  are  to  be  trusted 
and  that  we  stand  well  with  our  pub¬ 
lic,  each  of  us  in  his  own  place. 
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Solves  Many  Metering  Problems 

New  Sub-base  Permits  Interchangeability  of 
Standard  Meters,  Simplifies  Installations,  Mini¬ 
mizes  Space,  Reduces  Cost  and  Energy  Diversion 


Metering  developments  of  the 
last  few  years  have  centered 
around  outdoor  metering  in 
an  endeavor  to  reduce  costs  and  energy 
diversion.  It  appears  that  these  ob¬ 
jectives  will  be  accomplished.  How¬ 
ever,  until  recently,  there  has  been 
practically  no  change  in  indoor-meter 
installations  in  metropolitan  areas,  al¬ 
though  the  need  has  been  apparent 
for  some  time. 

Our  companies’  program  for  re¬ 
placement  of  a  large  number  of  d.c. 
meters  with  a.c.  meters,  coupled  with 
the  desire  to  simplify  service  and 
meter  installations,  reduce  costs,  mini¬ 
mize  space  requirements  and  energy 
diversion,  has  led  to  a  new  develop¬ 
ment  in  meter  mounting  that  meets 
all  these  demands.  Several  things 
have  contributed  to  its  adoption: 
Marked  improvements  in  induction- 
type  watt-hour  meters  during  the  past 
ten  years  have  created  the  belief  that 
a  fairly  stable  product  can  now  be 
considered  for  the  next  ten  years.  The 
joint  agreement*  of  utilities  and  four 
meter  manufacturers  has  established 
two  single-phase  meter  standards  so 
far  as  over-all  dimensions  and  ter¬ 
minals  are  concerned,  so  interchange- 
ability  of  meters  in  the  same  class  is 
possible. 

The  new  meter  mounting  which  has 
been  adopted  by  the  New  York  Edison 
Company  and  United  Electric  Light  & 
Power  Company  takes  advantage  of 
the  standards  now  agreed  upon,  meets 
the  requirements  heretofore  mentioned 
and  combines  all  the  features  jointly 
specified*  by  the  E.E.I.  subcommittee 
on  meter  mounting  and  energy  diver¬ 
sion  and  the  A.E.I.C.  committee  on 
metering  and  service  methods.  The 
new  sub-basef  accommodates  the  type 
S  or  socket-type  meter,  one  of  the 
standards  jointly  agreed  upon  and 
•nade  by  all  meter  manufacturers.  It 
mffers  in  many  respects  from  the 
older  indoor  metal-inclosed  meter 

installations. 


By  ALBERT  J.  ALLEN 

Superintendent  Meter  Bureau,  New  York 
EkJison  Company  and  United  Electric  Light 
&  Power  Company 

Most  of  the  meters  in  New  York 
City  are  supplied  from  underground 
mains  and  involve  grouped  or  banked 
installations  of  15-amp.,  two-wire, 
single-phase  meters.  Therefore  the 
mounting  adopted  is  particularly  de¬ 
signed  for  this  class  of  installation, 
although  it  appears  adaptable  to  other 
situations. 

Features  of  sub-base 

The  major  feature  of  this  develop¬ 
ment  is  a  meter  sub-base  which  may 
be  attached  to  a  trough  or  an  indi¬ 
vidual  meter  box  (Figs.  1  and  2).  It 
incorporates  the  following  features, 
many  of  which  are  for  the  prevention 
of  energy  diversion: 

A.  The  partition  serves  two  purposes:  It 
separates  service  and  load  wires  and  their 
terminals  and  prevents  insertion  of  junipers, 
since  the  upper  part  is  of  steel  conforming 

•See  May,  1934,  issue  of  E.E.I.  Bulletin, 
page  147,  Electricai.  World,  February  24 
and  May  19,  1934. 

tArrangements  are  being  made  whereby 
any  meter-cabinet  manufacturers  complying 
with  working  agreements  can  obtain  the 
ring-mount  sub-base  from  any  of  the  meter 
manufacturers  and  supply  with  cabinets 
and  accessories. — Editor. 


with  and  butting  against  the  base  of  the 
meter  when  it  is  in  place.  If  a  wire  jumper 
were  connected  across  the  partition  the 
meter  could  not  be  completely  seated  and 
thus  it  would  be  impossible  to  install  the 
sealing  band  around  the  meter.  Further¬ 
more,  the  use  of  a  bare  jumper  would 
cause  a  short  circuit  when  it  is  pressed 
against  the  partition  by  the  meter.  With 
this  arrangement  the  convenience  of  con¬ 
necting  jumpers  in  locations  where  they 
could  be  readily  installed  or  removed  is 
eliminated. 

B.  The  service  neutral  is  connected  di¬ 
rectly  to  the  mounting  and  the  neutral 
potential  connection  within  the  meter  is  con¬ 
nected  to  its  meter  terminal  and  also  to  the 
base  inside  the  meter  cover.  This  arrange¬ 
ment  eliminates  the  possibility  of  interference 
udth  meter  registration  by  opening  potential 
connections  external  to  the  meter.  It  also 
prevents  the  reversal  of  service  wires  and 
the  connections  associated  with  such  a 
scheme  of  energy  diversion. 

C.  The  meter  mounting  is  secured  to  the 
trough  or  cabinet  by  three  mounting  screws, 
all  of  which  are  under  seal.  The  lower  one 
is  under  the  sealing  band,  the  middle  one 
within  the  mounting  and  the  upper  one  un¬ 
der  the  connection-block  cover. 

D.  The  connection  block  has  only  a 
metered  circuit  connected  to  it  and  has  no 
service  terminal,  the  presence  of  which  has 
contributed  largely  to  energy  diversion 
difficulties.  This  block  provides  for  both 
testing  and  disconnection. 

E.  The  hexagon  nut  on  the  left  of  the 
test  block  opens  the  circuit  if  backed  away 
from  the  base  plate  and  the  stud  to  the 
right  is  the  live-load  terminal.  Both  studs 
accommodate  standard  test  clips. 

F.  The  cover  may  be  sealed  or  padlocked 
in  cases  of  disconnection  for  non-payment, 

C.  Load  terminals. 

H.  Service  terminals  for  individual  wires 
or  bus  connection. 

I.  Cabinet — Service  can  be  brought  in  at 
lower  side,  back  or  bottom,  and  load  wires 
can  leave  at  upper  sides,  back  or  top. 

Arrangement  for  group  mounting 

The  meter  groups  will  be  supplied 
from  a  three-phase,  four-wire  service 
and  the  meters  distributed  on  the 
phases  (Fig.  lb)  except  where  the  total 
number  of  meters  in  a  group  is  eight 
or  less,  in  which  case  they  will  be 
connected  to  one  phase  only.  In 
buildings  where  the  service  supplies 
the  meter  bank  only  the  fuses  would 
be  omitted  from  the  end  box  and  the 
three-phase,  four-wire  circuit  brought 
directly  from  the  service  switch  to  the 
meters,  with  a  phase  wire  and  neutral 
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balance  depends  principally  upon  the  house  lines  can  be  connected  dire»;tly 

distribution  of  the  active  meters  or  to  the  alternating-current  meters. 

loads  between  the  phases  and  this  With  the  a.c.  meter  group  once  esiab- 

cannot  be  controlled.  lished,  the  flexibility  of  the  new 

n  ,  .  ,  ,  .  „  .  .  ,  method  is  such  that  the  number  of 

Keplacine  old  installations  with  .  i  •  j  •  • 

^  ®  .  .  meters  may  be  increased  with  mini- 

least  interruption  , 

^  mum  cost  or  disturbance. 

It  is  a  policy  of  the  company  that  Space  within  the  d.c.  meter  group 
all  new  installations  be  supplied  with  is  obtained  by  transferring  apartment 

alternating  current.  This  requires,  circuits  so  that  all  meter  equipments 

for  the  purpose  of  changeover,  that  a  connected  to  vacant  apartments  are  lo- 

dual  service  be  established  within  the  cated  in  one  group  in  the  upper  row. 

building  and  that  inactive  direct-cur-  These  inactive  d.c.  meters  are  then  re¬ 
rent  meters  connected  to  vacant  apart-  moved,  together  with  the  equipments 

ments  be  replaced  with  alternating-  on  which  they  are  mounted,  and  the 

current  meters  at  the  time  of  initial  new  a.c.  group  established  to  the  ex¬ 
changeover  and  that  occupied  apart-  tent  of  the  space  thus  made  available, 

ments  continue  to  be  served  with  di-  If  the  inactive  d.c.  meters  equal  25 

rect  current  until  they  become  vacant,  per  cent  of  the  total,  the  entire  a.r.  in- 

Each  vacant  apartment  is  then  changed  stallation  can  be  established  in  the 

over  and  the  incoming  tenant  served  space  made  available, 

with  alternating  current.  The  service  terminals  in  the  meter 

The  present  group  installations  of  mounting  are  designed  to  accoinmo- 

direct-current  meters  often  occupy  the  date  any  size  wire  from  No.  12  to  No. 

only  wall  space  available.  In  such  2  A.W.G.  so  that  the  bus  is  conm  cted 

cases  it  is  necessary  to  establish  the  directly  to  them  without  extending 

new  alternating-current  meters  within  wire  taps,  thus  eliminating  the  labor 

the  same  space.  Since  direct-current  and  material  involved  in  splicing,  sol- 

meters,  due  to  magnetic  influence,  are  dering  and  taping  joints.  Potential 

spaced  15  in.  apart,  and  as  their  size  drop  is  thereby  reduced.  The  service 

is  large  compared  with  alternating-  terminal  also  permits  of  bus  extension 

current  meters,  it  is  possible  to  in-  without  disturbing  the  existing  bus. 

stall  four  a.c.  meters  in  the  space  re-  With  a  number  of  mountings  upon  a 

quired  by  one  d.c.  meter.  Locating  trough,  the  partitions  form  two  con- 

the  a.c.  meter  group  within  the  space  tinuous  ducts,  one  between  the  parti- 

occupied  by  the  d.c.  meters  has  the  tion  and  the  top  of  the  trough  and 

additional  advantage  that,  in  a  great  the  other  between  the  partition  and  the 

many  cases,  the  existing  apartment-  bottom  of  the  trough.  The  service 


From 

service 


Fig.  la  and  b — 
Ganged  meters  on 
new  sub-base 

For  details  of  mount¬ 
ings  see  Figs.  2a  and 
b.  Meter  groups  are 
supplied  from  three- 
phase,  four  -  wire 
sources  and  meters  are 
distributed  on  phases 
except  where  there 
are  less  than  eight 
meters,  which  are 
connected  to  one  phase 
oniy.  The  service 
wires  to  each  row  of 
meters  are  grouped 
and  run  as  horizontal 
buses  through  lower 
compartment  of  the 
meter  mounts.  Where 
fuses  are  required  for 
meter  circuits,  they 
are  grouped  for  each 
row.  As  each  ‘-jroup  is 
at  the  same  [totentlaJ 
there  Is  no  hazard  of 
phase-to-pha.se  short 
circuits. 


Meters 


3-60  amp 
fuses  - 


Neutral  bus 


Common  . 
connection 
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wires  are  located  in  the  lower  duel 
and  load  wires  may  be  run  along  the 
upper  duct  or  leave  at  each  meter. 

The  troughs  are  supported  upon  a 
wall  with  channels  which  provide  a 
clearance  space  of'  1  in.  behind  the 
trough.  This  makes  it  possible  to  ex¬ 
tend  a  house  line  in  flexible  conduit 
from  a  meter  in  a  lower  row  up  behind 
the  meter  troughs  in  the  upper  rows. 
Only  22  mounting  holes  are  required 
to  mount  the  end  box  and  troughs  to 
accommodate  an  installation  of  36 
meters.  The  combination  of  end  box, 
meter  troughs  and  channels  are  assem¬ 
bled  on  the  floor  and  then  mounted  as  a 
unit  upon  the  wall,  thereby  providing 
rigidity  and  alignment.  The  meter 
bus  is  prepared  by  removing  |  in.  of 
the  insulation  every  1\  in.  for  connec¬ 
tion  into  the  meter  mounting  ter¬ 
minals.  Then  the  meter  mountings 
are  installed  upon  the  trough  and  the 
bus  and  load  wires  connected.  The 
installation  is  then  ready  to  receive 
meters  of  the  type  “S”  or  socket  type, 
which  are  installed  and  connected  by 
simply  plugging  in  and  clamping  the 
sealing  ring. 

Cost  reduced 

Saving  in  cost  of  equipment  and  its 
installation  for  a  group  of  twenty 
meters  is  approximately  30  per  cent 
of  the  cost  where  the  conventional  in¬ 
door  meter  equipment  is  used.  Cost 
of  installing  the  meters  on  the  equip¬ 
ment  is  reduced  approximately  25  per 
cent.  The  installation  and  cost  of  an 
individual  meter  equipment  would  be 
higher  than  the  conventional  type. 
However,  this  should  be  weighed 
against  the  protection  provided  against 
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Fig.  2a  and  b— Front  and  back  of  simplified  meter  sub-base 
(See  text  for  Importance  of  features) 


energy  diversion.  The  extent  of  energy 
diversion  has  brought  about  a  practice 
of  installing  meters  out-of-doors,  but 
the  number  of  meters  that  must  of 
necessity  continue  to  remain  or  to  be 
placed  inside  customers’  premises  is 
very  large.  This  development  may  be 
one  answer  to  the  problem  of  adequate 
protection.  It  would  undoubtedly 
aid  the  company  which  uses  the  type 
“S”  meter  for  outdoor  installations 
and  also  has  to  provide  indoor  in¬ 
stallation,  as  the  meter  would  be  inter¬ 
changeable. 

Testing  facilities 

The  method  and  means  provided  for 
testing  meters  (Figs.  3a  and  b)  on 
grouped  or  individual  meter  equip¬ 
ments  differs  somewhat  from  those 
generally  established.  This  change 


has  been  made  to  prevent  diversion  of 
energy  that  has  occurred  to  a  large 
extent  at  the  connection  block  or  test 
facility,  where  in  older  designs  service 
and  load  connections  are  adjacent  to 
each  other  and  conveniently  arranged 
for  jumping  for  test  purposes.  This 
arrangement,  which  is  used  for  test 
once  every  five  years  or  so,  has  proved 
to  be  a  very  convenient  means  of  di¬ 
version  by  unscrupulous  customers. 
The  test  facility  or  connection  block  in 
the  new  equipment  is  connected  to  a 
metered  circuit  and  there  is  no  un¬ 
metered  circuit  involved  where  jump¬ 
ers  can  be  used.  This  arrangement  in¬ 
creases  safety  in  testing  and  reduces 
the  importance  of  the  seal  protecting 
the  connection  block.  However,  a 
seal  is  used  to  comply  with  the  E.E.I. 
recommendation. 


..^Slanolarol  lest  meter 
/'!  potential  /rom^B”  to“D” 


“B"  Customer  load  supplied  from 
u fQ p^gy^gnt  interruption  to  his  installation 


- Potential  for  standard  test  is 

Q  obtained  from  “C”  to  “D" 

“  D”  is  ground 

'  —  - Nut  backed  out 

N.  and  test  load  , — . 

\  connected  to 

\  stud  HI 


•  To  series  coi/ 


'Meter  under  test 


For  individnal  meter  test— If  cus- 
oraer’s  load  is  to  be  jumped  to  service,  the 
eter  cover  is  removed  and  B  and  C  con- 
'^^*<1.  Nut  A  is  backed  out  and  test  load 
*»nnected 

(b)  For  irroaped  meters — Customer  whose 


Fig.  3a,  b,  c — Testing  connections  for  individual  and  banked  meters 


meter  is  being  tested  is  temporarily  fed 
from  adjacent  meter  test  terminal  as 
shown.  A  clip  X  is  placed  on  edge  of  this 
meter’s  disk  to  prevent  rotation.  Each 
meter  adjacent  to  meter  A  in  the  same 
row  may  be  Jumped  out  of  service,  using 


A  as  an  unmetered  service  point.  Test 
terminal  nut  is  backed  out  and  test  load 
connected. 

(c)  Test  block  terminals — Backing  nut 
A  away  from  B  opens  circuit  between  cus¬ 
tomer’s  load  and  series  coil. 
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Industrial  or  Utility  Power? 


Status  of  Competitive  Power  Situation  —  How  to  Evaluate 
Costs  and  Serviee  Elements  —  Financial  Policies  Dominant 


Rates  which  win  get  and  hold 
industrial  power  business  are 
determined  by  the  competitive 
costs  of  consumer  generation.  We 
may  analyze  consumer  costs  in  the  two 
familiar  divisions:  (1)  Readiness  to 
serve  and  (2)  service  itself. 

The  first  comprises  taxes  and  insur¬ 
ance,  sinking  fund,  fixed  operating 
labor  and  supervision  and  return  on 
capital  expenditure;  the  second  com¬ 
prises  fuel  and  other  increment  ex¬ 
pense  incurred  by  actual  generation  of 
energy.  The  analysis  of  consumer 
generating  costs  into  these  two  cate¬ 
gories  can  be  done  with  fair  certainty, 
for  there  is  no  question  of  division  of 
peak  responsibility  as  in  analysis  of 
utility  costs.  So  we  may  accurately 
determine,  for  any  specific  customer, 
what  it  would  cost  him  for  readiness 
to  serve  himself  and  what  it  would 
cost  him  currently  for  generating  his 
service.  Similarly,  for  a  territory  we 
may  specifically  analyze  sufficient 
typical  customers  or  prospects  to  es¬ 
tablish  a  cross-section  of  private  gen¬ 
erating  possibilities  as  a  guide  for 
determining  our  rate  structures. 

The  commonest  options  available 
to  an  industry  are: 

(a)  Generation  in  a  steam  plant  either 
separately  or  in  conjunction  with  supply 
of  steam  for  heating  and  process. 

(b)  Generation  in  a  Diesel  engine  plant 
either  with  or  without  waste  heat  recovery 
for  industrial  use. 

Relation  of  by-product  steam  to 
condensing  and  Diesel  competition 

Let  us  consider  first  the  simple 
case  of  an  industry  about  to  locate  a 
new  factory  in  a  utility  territory.  It 
is  free  of  any  existing  investment  com¬ 
mitments  and  both  the  industry  and 
the  utility  start  from  scratch  in  the 
competition  to  set  the  price  of  power. 
We  may  let  this  analysis  also  cover 
the  ease  of  an  existing  plant  contem¬ 
plating  a  large  enough  addition  to 
present  power  requirements  to  war¬ 
rant  considering  construction  of  addi¬ 
tional  plant  to  supply  the  increment. 
Let  us  say  there  is  no  material  in- 
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dustrial  steam  use  and  that  the  manu¬ 
facturer  considers  a  steam  power  plant 
generating  on  a  condensing  cycle.  His 
investment  will  be  perhaps  S90  to 
$110  a  kilowatt  of  installed  capacity; 
let  us  say,  $120  per  kilowatt  of  peak 
load,  including  cost  of  such  spare  ca¬ 
pacity  (frequently  less  than  100  per 
cent  relay)  as  the  industrial  would 
normally  provide.  These  and  other 
figures  herein  are  given  for  illustra¬ 
tion  only.  They  are  roughly  appli¬ 
cable  to  demands  of  1,000  to  6,000  kw. 
Actual  costs  will  vary  widely  with  the 
size  of  the  project  and  its  special  cir¬ 
cumstances. 

The  management’s  largest  single 
consideration  will  be  the  sinking  fund 
for  amortization.  For  the  risk  attend¬ 
ant  upon  freezing  his  capital  into  a 
permanent  physical  form  usually  oc¬ 
cupies  first  place  in  the  attention  of 
any  business  executive.  Be  it  said  in 
this  connection,  however,  that  the  risk 
of  investment  for  steam  and  power  is 
as  a  rule  much  less  than  for  manufac¬ 
turing  processes.  For  power,  and  fre¬ 
quently  steam  also,  will  be  required 


(probably  in  increasing  amounts)  as 
long  as  the  business  itself  exists; 
whereas  processes,  products  and  styles 
change  often  in  the  life  of  an  enter¬ 
prise.  So  while  a  manufacturer  may 
wish  to  amortize  a  process  investment 
in  from  one  to  three  years,  he  is  often 
warranted  in  allowing  up  to  ten  years 
for  getting  back  his  investment  for 
power. 

For  an  investment  of  $120  typical 
annual  charges  would  be  roughly  as 
shown  in  the  table  below.  This  table 
shows  the  preponderating  weight  of 
the  sinking  fund  for  short  pay-outs. 

A  Diesel  plant  would  have  about 
the  same  investment  and  fixed  operat¬ 
ing  costs,  with  an  appreciable  advan¬ 
tage  in  the  smaller  plants.  If  there 
were  enough  industrial  steam  require¬ 
ment  to  permit  generating  most  of  the 
energy  as  by-product,  the  fixed  charges 
for  power  generation  in  a  steam  plant, 
over  and  above  those  necessary  in  con¬ 
nection  with  a  boiler  plant  to  serve 
steam  only,  would  be  perhaps  70  to 


Typical  Annual  Charges 
on  $120  Investment 


-Yeare- 


For  a  return  in: 

15 

10 

7 

5 

3 

Sinking  fund  earn¬ 
ing  6  per  cent  in¬ 
terest . 

$  5 

$  9 

$14 

$21 

$3$ 

Add  to  this  for  in¬ 
terest, tax  es.etc., 
say . 

10 

10 

10 

10 

10 

Giving  annual  capi¬ 
tal  charges  of. . . 

$15 

$19 

$24 

$31 

$48 

Assume  labor  and 
other  fixed  oper¬ 
ating  per  kilo¬ 
watt-year  are. . . 

5 

5 

5 

5 

5 

Making  cost  of 
readiness  to 
serve . 

$20 

$24 

$29 

$36 

$53 

Coet  per  kilowatt  , 

month .  $1.67  $2.00  $2.42  $V00  $4.42 


Cost  per  kw-hr. 
(ten-year  pay¬ 
out)  for  use  of  the 
peak 


2,000  hours  pwr  year, 
4,000  hours  per  year , 
6,000  hours  per  year, 


.Mill* 

Kw.-hr. 

12 

6 

4 
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80  per  cent  of  those  for  a  separate 
condensing  steam  cycle;  i.e.  (for  a  ten- 
year  pay-out),  $1.40  to  $1.60  per 
kilowatt-month;  or,  say,  10,  5  and  3 
mills  for  2,000,  4,000  and  6,000-hour 
power,  as  compared  with  12,  6  and  4 
with  a  condensing  cycle.  So,  for  our 
typical  case,  the  by-product  cycle 
would  have  a  1  or  2  mill  advantage 
in  fixed  charges  over  a  condensing 
cycle  if  a  ten-year  pay-out  is  desired; 
if  a  three-year  pay-out  were  required 
it  would  have  an  edge  of  more  than 
2  to  4  mills.  If  the  investment  per 
kilowatt  were 
greater  than  in 
our  illustration, 
these  differen¬ 
tials  might  be 
increased  by  per¬ 
haps  50  per  cent 
for  cases  involv¬ 
ing  small  plants 
supplying,  say, 

1,000  to  2,000 
kw.  of  load. 

Coming  now  to 
increment  gener- 
a  t  i  n  g  expense, 
energy  cost 
would  be  from  3 
to  4  mills  for  a 
condensing  cycle 
and  about  1  mill 
for  a  by-product 
cycle,  giving  the 
by  -  product  an 
edge  of  2  to  3 
mills  on  genera¬ 
tion  in  addition 
to  its  investment 
advantage.  Both 
of  these  by¬ 
duct  advantages 
have  to  be  dis¬ 
counted  8  o  m  e  - 
what  for  possi¬ 
ble  unfavorable 
changes  in  the 
relation  to  each 
other  of  demands 
for  power  and  steam.  However,  the 
equipment,  if  properly  installed,  can 
always  be  operated  partly  or  wholly 
on  a  condensing  cycle  if  by-product 
possibilities  should  diminish,  thus 
assuring  that  locally  generated 
power  need  never  exceed,  say,  16 
mills  for  2,000-hour  power  down  to 
^  or  8  mills  for  6,000-hour  power. 

may  summarize  this  analysis  by 
^ying  that,  in  our  assumed  example, 
condensing  steam  or  ordinary  Diesel 
plant  Cfunpetition  would  be  theoret- 
ically  met  by  a  $2  a  month  readiness 


to  serve  charge  plus,  say,  a  3  or  4  mill 
energy  charge,  and  that  by-product 
steam  competition  would  be  met  by  a 
demand  charge  of  $1.60  a  month  plus 
a  nominal  energy  charge  of,  say,  1 
mill.  For  psychological  and  other 
reasons,  which  we  shall  touch  on  later, 
utility  rates  on  this  basis  would  have 
too  much  in  the  demand  charge  and 
not  enough  in  the  energy  charge,  but 
they  represent  a  strict  meeting  of  cus¬ 
tomer  competitive  costs. 

Where  the  customer  already  has 
some  useful  equipment  installed  he 


obviously  cannot  afford  to  pay  as 
much  for  readiness  to  serve,  although 
he  could  still  afford  to  pay  the  same 
for  purchased  energy. 

If  he  has  a  fully  relayed  generating 
plant  he  can  only  afford  to  pay  for 
energy.  The  utility  has  nothing  to  sell 
such  a  customer  except  energy,  and  to 
sell  utility  service  in  this  special  situa¬ 
tion  requires  an  agreement  for  the  sale 
of  energy  alone,  calling  upon  the  cus¬ 
tomer  to  maintain  his  readiness  to 
serve  himself  by  operating  his  own 
equipment  whenever  requested  by  the 


utility.  If  it  is  a  by-product  plant, 
already  existent,  then  the  utility  has 
nothing  to  sell  at  all,  for  its  own  in¬ 
crement  generating  costs  are  in  excess 
of  those  of  the  industry. 

If  the  customer  has  a  boiler  plant 
but  no  generating  equipment,  the 
boiler  plant  is  competition  to  the  ex¬ 
tent  that  it  may  be  used  for  power 
generation  after  meeting  the  steam 
requirement.  Existing  boiler  plants 
of  large  capacity  frequently  develop 
fairly  keen  by-product  power  compe¬ 
tition.  Even  before  by-product  gener- 
a  t  i  o  n  became 
widely  accepted 
industrial  engi¬ 
neers  frequently 
provided  boilers 
designed  for 
working  p  r  e  s  - 
sures  well  above 
the  needs  of  all 
or  most  of  their 
processes,  partly 
because  some 
fraction  of 
the  requirement 
often  had  to  be 
at  a  high  pres¬ 
sure  and  partly 
because  the  de¬ 
signers  wished  to 
provide  for 
future  contin¬ 
gencies.  If  a 
boiler  plant  has 
enough  margin 
of  design  pres¬ 
sure  above  proc¬ 
ess  pressure 
levels  to  develop 
the  peak  power 
requirement  as  a 
by-product  of  the 
peak  steam  re¬ 
quirement,  then 
it  has  enough  ca¬ 
pacity  to  supply 
firm  electric  gen¬ 
eration  at  all 
times.  For  when  process  steam  re¬ 
quirements  are  enough  below  maxi¬ 
mum  to  cause  a  shortage  of  by¬ 
product  power  the  deficiency  can  be 
made  up  by  condensing  operation  or 
even  by  generation  exhausting  to  at¬ 
mosphere  if  the  duration  is  short. 

The  utility  must  offer  more  depend¬ 
able  power  than  the  industrial  before 
it  is  on  an  even  competitive  footing. 
Further  than  this,  the  freedom  of  the 
industrial  plant  from  general  system 
disturbances  is  an  actual  inherent  re- 
[Continued  on  page  62] 


A  MELDING  OF 

INDUSTRIAL  AND  UTILITY  VIEWPOINT 

This  discussion,  by  an  experienced  consulting  engi¬ 
neer,  is  one  of  the  most  unbiased  and  frank  analyses 
we  have  presented  on  private  generation  versus  pur¬ 
chased  power.  Representing  a  cross-section  of  industrial 
and  utility  attitudes,  it  should  be  valuable  to  both  groups. 
It  indicates  the  way  in  which  purchased  power  can  be 
made  most  appealing  to  users.  And  for  industrial  and 
commercial  managements,  it  should  greatly  aid  proper 
decisions  when  private  generation  is  contemplated. 

While  the  superstition  still  persists  that  power  rates 
should  be  based  on  delivery  costs,  the  rates  which  will 
attract  ami  hold  business  are  determined  by  competitive 
costs,  the  author  contends.  But  commissions  will  have 
to  be  shown  how  the  public  will  be  benefited  indirectly 
by  special  rates.  Sinking  funds  for  amortization  and 
return  on  investment  should  be  the  greatest  single  con¬ 
cern  to  managements,  particularly  for  short  pay-outs,  to 
avoid  freezing  capital  in  permanent  physical  form.  Im¬ 
portance  of  spare  capacity  is  emphasized. 

Protection  against  risk  of  investment  is  the  greatest 
single  advantage  of  purchased  power,  he  claims.  To 
what  extent  this  and  other  considerations  may  determine 
attractive  demand  and  energy  charges  is  discussed. 
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Relays  Save  $6,000  a  Year 

Non-Essential  Load  Tripped  Off  When  Purchased-Power 
Line  Faults  Overload  Paper  Mill  Generators 


By  protective  relays  costing  less  than  $600  production  inter¬ 
ruptions  entailing  potential  loss  of  $6,000  a  year  have  been 
avoided.  Remote  control  circuits  on  motor  starters  make 
special  feeder  for  non-essential  loads  unnecessary;  big  Jordan 
drives  are  thus  stopped  when  purchased  power  bank  is 
tripped.  Bettered  plant  frequency  a  by-product  reflected  in 
bettered  plant  product.  Many  utilities  will  find  tips  here  for 
improved  relations  with  paralleled  industrial  plants. 


Most  of  the  processes  in  the 
manufacture  of  pulp  and 
paper  are  continuous  processes. 
Power  failures  to  these  processes  in¬ 
variably  cause  costly  production  de¬ 
lays,  and  in  some  instances  have 
caused  serious  damage  to  machinery 
and  equipment.  The  time  duration  of 
a  power  failure  is  not  an  accurate 
index  to  the  consequent  production 
delay  or  the  damage  that  may  be  done. 
Power  failures  that  are  measured  in 
minutes  may  cause  production  delays 
measured  in  hours.  It  is  imperative 
from  an  economic  and  safety  stand¬ 
point  that  the  vital  processes  have  an 
uninterrupted  power  supply.  We  de¬ 
signed  and  installed  a  special  relay 
scheme  in  1932  to  fulfill  this  require¬ 
ment  and  to  fit  our  own  particular 
power  system.  The  scheme  is  simple, 
effective  and  flexible. 

Prior  to  the  installation  of  the  re¬ 
lays  we  struggled  through  a  contin' 
uous  “nightmare”  of  power  failures, 
costly  delays  and  distressing  com¬ 
plaints.  Since  the  relays  were  installed 
we  have  had  no  production  delays  or 
repairs  chargeable  to  the  failure  of 
purchased  power.  It  is  true  that  the 
reliability  of  our  purchased  power 
source  has  improved  since  1932,  due 
largely  to  the  efforts  of  J.  H.  Paget, 
superintendent  of  power  with  the  Car¬ 
olina  Power  &  Light  Company.  Never¬ 
theless,  the  outside  purchased  power 
system  is  still  subject  to  lightning  dis¬ 
turbances,  line  troubles  and  switching 
surges.  A  tabulation  will  be  given 
later  in  this  article  to  show  how  often 
the  relays  have  protected  our  vital 
processes. 


By  JAMES  F.  COLEMAN 
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Champion  Fibre  Company,  Canton,  N.  C. 

All  of  our  vital  processes  are  fed 
through  segregated  feeder  circuits 
which  are  connected  to  one  bus  and 
are  controlled  from  one  main  switch¬ 
board  in  our  generator  room.  All  of 
our  feeder  circuits  are  opened  and 
closed  through  electrically  operated 
remote-controlled  oil  circuit  breakers. 
The  control  source  is  a  125-volt  lead 
storage  battery.  Each  feeder  circuit 
has  inverse-time  overload  relay  pro- 


Ovcrload,  reverse-power  and  frequency 
relays  keep  mill  essentials  operating 
when  outside  power  misbehaves 

OL — Overload  relay  contacts 
RP — Reverse-power  relay  contacts 
FR — Frequency  relay  contacts 
OI — Operation  indicator  coil 
MC — Multi-contact  auxiliary  relay 
ST — Shunt-trip  coil  on  circuit  breaker 
UV — Undervoltage  coil  on  motor  starter 
PBS — Reset  push  button 

Res. — External  current-limiting  resistor 


tection.  The  relays  are  set  to  give 
short-circuit  protection  only;  that  is, 
they  will  not  trip  out  on  moderate 
overload. 

All  of  our  alternating-current  gener¬ 
ating  equipment  is  connected  to  the 
main  bus  and  consists  of  six  steam- 
driven  units.  At  present  only  two 
bleeder  type,  non-condensing,  high- 
pressure,  5,0()0-kva.  units  are  normally 
in  operation.  The  other  older  units 
are  now  serving  as  standby  units. 

We  have  four  transformer  banks, 
two  of  which  connect  to  the  main  bus 
through  electrically  operated  remote- 
controlled  oil  circuit  breakers.  These 
two  transformer  banks  operate  in 
parallel  with  our  steam-driven  gener¬ 
ators.  One  is  rated  1,500  kva.  and  the 
other  3,000  kva.  Normally,  except 
on  Sundays,  the  two  steam-driven  gen¬ 
erators  and  the  two  transformer  banks 
operate  at  approximately  full  load. 
When  the  purchased  power  failed  un¬ 
der  these  operating  conditions  the  load 
carried  by  the  two  transformer  banks 
was  suddenly  dumped  onto  the  two 
steam-driven  generators,  which  re¬ 
sulted  in  a  violent  overload.  If  the 
purchased  power  failure  was  due  to 
line  faults  the  two  steam-driven  gener¬ 
ators  would  feed  a  heavy  load  back 
into  the  purchased  power  system.  The 
net  result  was  that  the  steam-driven 
generators  were  not  able  to  carry  the 
violent  overload.  There  was  a  vio¬ 
lent  dip  in  voltage  and  the  steam- 
driven  generators  slowed  down.  When 
this  happened  motor  starters  through¬ 
out  the  plant  tripped  out  due  to  under¬ 
voltage,  breakages  and  plug-ups  oc¬ 
curred  and,  in  short,  a  bad  production 
delay  took  place. 

The  special  relay  scheme  was  pri¬ 
marily  designed  to  prevent  such  produc 
tion  delays  and  was  made  possible  by 
the  fact  that  not  all  of  the  motor  drives 
in  a  pulp  and  paper  mill  are  vitally 
important  to  the  continuous  proc¬ 
esses.  For  instance,  beaters,  jordans 
and  chippers  are  big  motor  loads  that 
can  be  stopped  for  a  few  minutes  with¬ 
out  causing  any  delay  to  production. 
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Non-essential  feeders  correlated  with 
particular  banks  of  incoming 
transformers 


An  investigation  disclosed  that  suffi¬ 
cient  non-essential  loads  could  be 
segregated  so  that  the  total  average 
load  on  these  segregated  circuits  would 
almost  equal  the  total  average  load 
carried  by  the  transformer  banks  sup¬ 
plying  purchased  power.  Fortunate¬ 
ly,  it  was  found  that  this  segregation 
could  be  done  at  practically  no  cost. 
A  relay  scheme,  shown  in  the  accom¬ 
panying  illustration,  was  then  de¬ 
signed  to  trip  the  two  transformer 
banks  when  outside  disturbances  oc¬ 
curred  and  also  to  trip  simultaneously 
the  segregated  non-essential  loads. 
Standard  Westinghouse  relays  and 
auxiliary  relays  were  used  throughout, 
as  follows: 

Four  overload  inverse-time  induction 
type  relays,  two  for  each  transformer 
bank. 

Two  reverse- power  inverse-time  induc¬ 
tion  type  relays,  one  for  each  trans¬ 
former  bank. 

One  frequency  relay  instantaneous 
type  connected  to  trip  on  high-frequency 
only. 

One  type  MC  multi-contact  auxiliary 
relay,  six  independent  contacts,  energized 
through  the  contacts  on  the  overload  and 
reverse- power  relays  in  connection  with 
the  1,500-kva.  transformer  bank. 

One  type  MC  multi-contact  auxiliary 
relay,  four  independent  contacts,  ener¬ 
gized  through  the  contacts  on  the  over¬ 
load  and  reverse- power  relays  in  con¬ 
nection  with  the  3,000-kva.  transformer 
bank. 

One  type  MC  multi-contact  auxiliary 
relay,  four  independent  contacts,  ener¬ 
gized  through  the  contacts  on  the  in¬ 
stantaneous  frequency  relay. 

One  type  MC  multi-contact  auxiliai^ 
relay,  four  independent  contacts,  with 
external  current-limiting  resistor,  relay 
coil  de-energized  by  one  of  the  contacts 
cn  the  multi-contact  auxiliary  relay  in 


connection  with  the  1,500-kva.  trans¬ 
former,  remotely  located. 

The  overload  relays  primarily  pro¬ 
tect  the  transformers  against  an  over¬ 
loaded  condition.  The  most  common 
cause  of  overloading  the  transformers 
is  an  increase  in  the  frequency  above 
60  cycles  on  the  purchased  power  sys¬ 
tem.  Frequency  disturbances  are 
caused  by  lightning,  line  faults  and 
switching  surges.  An  increase  in  the 
purchased  power  frequency  takes  load 
away  from  our  steam-driven  gener¬ 
ators  and  thus  overloads  the  trans¬ 
formers.  Experience  has  shown  that 
the  best  setting  on  the  overload  re¬ 
lays  is  155  per  cent  of  the  transformer 
rated  full-load  current  and  2  on  the 
time  lever  setting.  The  high  current 
setting  prevents  unnecessary  relay  op¬ 
eration  during  minor  surges.  The 
time  lever  setting  of  2  is  very  short 
and  insures  quick  relay  operation 
when  the  load  exceeds  the  current  set¬ 
ting.  This  is  very  important  because 
the  automatic  turbine  governors  begin 
to  close  the  steam  throttle  as  soon  as 
the  transformers  become  overloaded. 
If  the  overload  on  the  transformers 
is  permitted  to  hang  on  and  the  relays 
trip  slowly,  the  steam-driven  gener¬ 
ators  will  be  caught  with  partially 
closed  steam  throttles.  The  result  is 
a  violent  frequency  and  voltage  dip 
on  the  steam-driven  generators,  which 
is  prolonged  until  the  automatic  gov¬ 
ernors  reopen  the  steam  throttles. 
With  the  relay  settings  mentioned 


above  the  frequency  and  voltage  dip 
is  of  a  minor  and  inconsequential 
nature. 

Overload  relays  function  to  energize 
the  respective  multi-contact  auxiliary 
relays  for  each  transformer  bank. 
When  energized  the  multi-contact  re¬ 
lays  close  and  trip  the  proper  trans¬ 
former  banks  and  certain  selected  non- 
essential  loads  in  the  plant.  Simul¬ 
taneous  tripping  of  the  non-essential 
loads  prevents  an  excessive  overload 
being  dumped  onto  the  steam-driven 
generators. 

The  purpose  of  the  reverse-power 
relays  is  to  prevent  our  steam-driven 
generators  from  feeding  back  into  the 
purchased  power  system.  Power 
feedback  would  occur  when  faults 
came  on  the  purchased  power  system, 
when  the  frequency  of  the  purchased 
power  system  dropped  below  60  cycles 
or  when  a  complete  power  outage  on 
the  purchased  power  system  occurred. 

Rides  through  synchronizing 
surges 

It  has  been  found  from  experience 
that  a  reverse-power  setting  of  19.2 
per  cent  of  rated  transformer  capac¬ 
ity  and  a  time  setting  of  10  are  satis¬ 
factory.  The  relatively  long  time  set¬ 
ting  prevents  unnecessary  tripping  due 
to  synchronizing  surges.  It  should  be 
pointed  out  that  a  trip-out  due  to  the 
reverse-power  relay  operation  creates 
a  favorable  condition  on  the  steam- 
driven  generators.  The  fact  that  the 


Champion  Fibre  production  guarded  by  small  group  of  relief  relays 
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generators  are  momentarily  over¬ 
loaded  due  to  feeding  into  the  pur¬ 
chased  power  system  causes  the  auto¬ 
matic  governors  to  begin  opening  the 
steam  throttles.  As  a  result  the  gen¬ 
erators  are  ready  to  receive  more  than 
normal  load  when  the  transformers 
trip  out. 

Like  the  overload  relays,  the  reverse- 
power  relays  function  to  energize 
the  respective  multi-contact  auxiliary 
relays  for  each  transformer  bank.  The 
multi-contact  relays  close  and  trip  the 
proper  transformer  banks  and  certain 
selected  non-essential  loads  in  the 
plant. 

The  purpose  of  the  frequency  relay 
is  to  prevent  forced  overspeeding  of  the 
steam-driven  generators  due  to  high- 
frequency  surges  on  the  , purchased 
power  system.  Our  purchased  power 
source  consists  largely  of  hydro-elec¬ 
tric  power.  Hydro-electric  systemshave 
the  pecliarity  of  high-frequency  surges 
following  the  clearing  of  faults.  This 
is  necessary  for  safety  reasons,  as 
shown  by  the  following:  Suppose  a 
fault  occurs  on  a  hydro-electric  sys¬ 
tem.  A  more  or  less  violent  overload 
is  placed  on  the  hydro-electric  gen¬ 
erator  units;  the  governors  begin  to 
open  the  water  gates  to  meet  the  in¬ 
creased  load  demand;  after  a  definite 
time  delay,  the  line  with  the  fault  is 
tripped  out  and  cleared;  the  load  on 
the  hydro-electric  generator  units  sud¬ 
denly  returns  to  normal,  or  less  than 
normal,  and  the  governors  begin  to 


close  the  water  gates.  The  governors 
are  purposely  designed  to  close  the 
gates  slowly  because  fast  closing 
would  cause  a  “water  hammer”  in  the 
penstocks,  which  may  burst  and  wreck 
the  plant.  Slow  closing  of  the  water 
gates  causes  the  hydro-electric  gen¬ 
erator  units  to  overspeed,  which,  of 
course,  raises  the  frequency  of  the 
system.  Our  steam  turbines  have 
automatic  safety  instantaneous  over¬ 
speed  steam  valve  trip-closing  de¬ 
vices  set  at  10  per  cent  overspeed. 

Frequency  relay  prevents  shut¬ 
downs 

If  all  parallel  connections  between 
our  steam-driven  generators  and  the 
purchased  power  system  are  not 
opened  before  the  frequency  of  the  pur¬ 
chased  power  system  reaches  66  cycles 
our  steam  turbines  would  be  tripped 
off,  which  in  turn  would  throw  an 
overload  on  the  transformer  banks 
and  trip  them  too.  The  result  would 
be  a  complete  shutdown  of  the  entire 
plant.  Our  frequency  relay  is  set  at 
62.5  cycles  or  4  per  cent  overspeed. 
This  setting  has  proved  satisfactory. 

The  frequency  relay  functions  to 
energize  a  multi-contact  auxiliary  re¬ 
lay,  which  in  turn  energizes  the  two 
multi-contact  auxiliary  relays  in  con¬ 
nection  with  both  transformer  banks. 
Therefore,  both  transformer  banks  and 
all  of  the  selected  non-essential  loads 
are  tripped  off.  This  prevents  a  com¬ 
plete  plant  shutdown. 


It  was  found  necessary  to  trip  four 
motors  driving  Jordans  in  our  board 
mill  in  order  to  get  sufficient  total  non- 
essential  load.  These  motors  are  con¬ 
nected  to  a  feeder  circuit  which  has 
a  large  number  of  vital  motors  con¬ 
nected.  Rather  than  spend  a  large 
sum  of  money  to  install  a  new  feeder 
circuit  for  these  four  motors,  we  in¬ 
stalled  a  multi-contact  auxiliary  relay 
near  the  motor  starters.  The  relay 
coil  is  normally  energized  and  the  four 
independent  contacts  are  in  series  with 
the  undervoltage  coils  on  the  motor 
starters.  A  current-limiting  external 
resistor  is  connected  in  series  with  the 
relay  coil.  The  coil  is  de-energized  by 
short  circuiting  the  coil  through  one 
of  the  contacts  on  the  multi-contact 
auxiliary  relay  in  connection  with  the 
1,500-kva.  transformer  bank.  There¬ 
fore,  when  the  1,500-kva.  transformer 
bank  trips  off  the  four  Jordan  motor 
starters  trip  off.  This  scheme  can  be 
extended  to  any  part  of  the  nlant  with¬ 
out  making  any  feeder  circuit  changes. 
The  entire  relay  scheme  is  quite  flexi¬ 
ble  and  can  easily  be  added  to. 

All  of  the  multi-contact  auxiliary 
relays  are  reset  by  a  push  button  con¬ 
veniently  located  on  the  main  switch¬ 
board.  Operation  indicators  are  in¬ 
stalled  on  the  induction  type  overload 
and  reverse-power  relays  to  show 
which  relays  operate. 

Of  course,  the  primary  purpose  of 
the  relay  scheme  is  to  prevent  produc- 
[Continued  on  pa^e  62] 


Attractive  Power  House  Grounds 


Up  in  Monroe.  N.  Y.,  President  R.  Smith  of  the  Oranste  &  Roekland  Electric  Company  believes  in  attractive 
■nd  well-kept  power  house  urounds.  View  of  office,  garage,  storeroom,  power  house  and  landscaped  cooling  pound 
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To  Control  System  Frequency 


New  England  Power  Specialist  Commends 
Progress  and  Suggests  Needs  of  Future 


The  control  of  instantaneous  and 
integrated  system  speed  or  fre¬ 
quency  presents  an  interesting 
story  of  progress.  Years  ago,  when 
there  were  few  interconnections  and 
the  standards  were  merely  those  im¬ 
posed  by  customers’  needs,  little  effort 
was  required  to  maintain  satisfactory 
speed  and  fluctuations  of  0.5  cycle  up 
and  down  were  not  unusual.  The  con¬ 
trol  was  mainly  that  furnished  by  the 
prime  mover  governors,  most  of  which 
had  a  rather  wide  band  in  which  they 
were  completely  insensitive  to  speed 
changes.  That  is,  there  would  be  a 
spread  of  as  much  as  0.3  cycle  in 
order  to  produce  a  definitely  predict¬ 
able  change  of  gate  setting.  By  using 
the  synchronizing  motor  on  the  gov¬ 
ernors  an  operator  is  enabled  to 
change  the  speed  setting  correspond¬ 
ing  to  any  given  gate  setting  of  his 
unit.  The  hand  method  of  control 
whereby  the  operator  attempted  to 
hold  60  cycles  by  the  adjustment  of 
the  synchronizing  motor,  after  deter¬ 
mining  his  error  on  one  type  or  an¬ 
other  frequency  meter,  was  formerly 
the  only  one  existing. 

About  1927  the  first  steps  were 
taken  in  the  development  of  automatic 
equipment  for  speed  control.  The  in¬ 
stallation  at  the  Harriman  plant  was 
oue  of  the  earliest  and  simplest,  both 
in  principle  and  in  mechanism.  As  a 
first  step,  the  apparatus  was  decidedly 
successful  and  the  frequency  line,  as 
shown  on  a  recorder,  was  for  all  prac¬ 
tical  purposes  straight.*  The  efficiency 
of  operation  over  a  period  was,  how¬ 
ever,  reduced  by  an  estimated  figure 
of  between  5  and  10  per  cent,  and  the 
wear  on  the  gate  mechanism  was  in¬ 
creased.  Other  systems,  not  connected 
with  ours,  installed  similar  equipment 
on  steam  stations  and  very  soon  found 
that  economical  boiler  room  operation 


From  a  paper  on  “Speed  Control  Prob- 
lems  of  Interconnected  Operation,”  before 
tne  Worcester  meeting  of  the  A. 
northwestern  District. 

“‘Automatic  Frequency  Control,”  by  R. 
"'■J'ndt,  Electrical  World,  February  23, 
1829,  pusre  385. 


By  ROBERT  BRANDT 

New  England  Power  Engineering  A 
Service  Corporation,  Boston,  Mass. 


With  a  total  load  on  New  Eng¬ 
land  and  New  York  interconnected 
power  systems  of  approximately 
3,000,000  kw.,  operators  find  the 
maintenance  of  close  frequency 
and  specified  tie-line  loading  to 
continue  as  important  problems. 
Variations  of  plus  or  minus  1/20 
of  a  cycle  are  considered  satisfac¬ 
tory  without  excessive  and  unrea¬ 
sonable  effort  on  this  interconnec¬ 
tion  and  provide  satisfactory  serv¬ 
ice  to  industrial  customers  and 
users  of  synchronous  clocks.  The 
greatest  value  of  smooth  fre¬ 
quency  today  comes  from  the 
help  which  a  steady  frequency 
base  furnishes  operators  to  make 
it  easy  to  maintain  economical 
line  and  station  machine  loadings. 
A  lesson  in  practical  operating 
technique  and  control  with  sug¬ 
gestions  in  methods  and  equip¬ 
ment  to  get  best  results  on  a  large 
svstem. 


was  severely  hampered  by  the  rapid 
load  fluctuations  imposed  on  the  plant. 

Enter  tie  line  control 

It  was  about  at  this  time  that  tie 
line  control,  as  well  as  speed  control, 
began  to  be  seriously  considered.  Ob¬ 
viously  it  is  desirable  to  have  each 
system  of  the  group  handle  on  its  own 
plants  the  fringe  of  its  own  load. 
When  two  systems  are  tied  together 
with  one  controller  at  one  end,  the 
fringe  for  the  second  system  has  to  be 
carried  over  the  tie  line.  In  order  to 
correct  this  situation,  the  principle 
was  early  laid  down  that  as  long  as 
there  was  only  one  point  of  speed  con¬ 
trol  an  effort  should  be  made  to  con¬ 
trol  tie  lines  by  hand  toward  the  point 
of  speed  control.  All  the  plants  ex¬ 
cept  one  would  neglect  the  frequency 
unless  its  error  became  so  large  as  to 
suggest  trouble  or  emergency  condi¬ 
tions.  The  principle  of  controlling  tie 
lines  toward  the  regulating  point  was 
reasonably  good  in  theory  and  could 
be  extended  to  include  any  number  of 
interconnected  systems.  When  loops 
were  involved,  the  theory  was  not 
quite  so  simple  of  application,  and  in 
practice  it  was  never  more  than  par¬ 
tially  successful.  However,  even  to 
this  day  it  has  not  been  supplanted 
and  it  is  forced  to  work  as  well  as  it 
can. 

Another  type  of  automatic  con¬ 
troller  was  soon  developed  which 
considers  integrated  rather  than  in¬ 
stantaneous  errors.  The  period  of 
integration  is  two  seconds  and  the 
sensitivity  of  the  device  is  great.  Both 
systems  are  in  use  today  and  giving 
reasonable  satisfaction. 

Multiple  automatic  control 

The  next  step  was  the  installation 
and  simultaneous  operation  of  several 
automatic  controllers.  Numerous  tests 
have  been  made,  both  on  our  own  in¬ 
terconnected  systems  and  on  others, 
and  the  results  have  been  fairly  satis¬ 
factory.  Fortunately  maintaining  two 
{Continued  on  page  66] 


EI.F.CTRICAL  WORLD  >  SEPTEMRER  15,  19,34 


(40.3)  .31 


y 


Using  Home  Service  to  Sell 


Georgia  Power  Meets  a  Need  for  More  Kw.-Hr. 
Sales  With  a  Personalized  Home  Service  Plan 


stantial  decrease  in  personal  income 
or  their  use  of  electric  service  was 
already  at  such  minimum  as  to  permit 
of  no  further  reduction. 

Potential  domestic  market 

The  ultimate  potential  electric  mar¬ 
ket  for  all  purposes  among  existing 
homes  served  by  the  company  was 
conservatively  estimated  last  year  at 
158,467,000  additional  kilowatt-hours 
per  year.  Not  only  did  this  market 
still  exist,  but  it  had  expanded  by  vir¬ 
tue  of  the  lower  rates,  which  made 
possible  wider  use  of  electric  service 
by  all  of  our  domestic  customers  and 
permitted  more  rapid  development  of 
that  market.  Every  residential  cus¬ 
tomer  received  more  electricity  for  his 
dollar  than  ever  before  and  in  addi¬ 
tion  was  entitled  to  some  “free  kilo¬ 
watt-hours.” 

Surveys  recently  made  indicate  that 
there  are  in  the  homes  of  the  com¬ 
pany’s  customers  50,000  small  socket 
appliances  which  are  not  being  used. 
Need  of  minor  repairs  is  the  principal 
reason,  and  virtually  the  only  way  any 
considerable  number  of  these  appli¬ 
ances  can  be  restored  to  use  is  through 
home  service. 

On  the  lines  of  the  company  in  Oc¬ 
tober,  1933,  were  2,608  customers  with 
electric  ranges,  whose  consumption  for 
all  service  amounted  to  less  than  100 
kw.-hr.  per  month,  A  survey  revealed 
that  1,149  of  these  customers  were 
using  auxiliary  stoves  in  the  winter 
for  part-time  cooking,  948  of  them 
were  doing  all  cooking  by  electricity, 
but  for  various  reasons  were  doing 
little  cooking  at  the  time,  128  of  them 
had  discontinued  the  use  of  the  elec¬ 
tric  ranges  for  reasons  of  economy, 
while  383  had  replaced  their  electric 
ranges  with  other  types  of  stoves.  The 
reasons  given  for  replacement  were: 

Cost  of  operation  too  high  . 

Cost  of  repairs  too  high .  ** 

To  cut  expenses  . 

Ranges  too  old  or  too  slow  . 

Miscellaneous  reasons  .  36 

During  the  first  eight  months  of 
1933  the  company  suffered  the  loss  of 


Early  in  1933  the  Georgia 
Power  Company,  like  others, 
was  confronted  with  a  pressing 
need  to  increase  kilowatt-hour  sales. 
Then  the  Georgia  Public  Service  Com¬ 
mission  ordered  a  drastic  downward 
revision  in  both  our  residential  and 
commercial  electric  rates.  This  rate 
change  resulted  in  a  heavy  immediate 
reduction  in  the  company’s  revenue, 
from  residential  customers  alone,  with 
a  further  reduction  in  the  nature  of 
“free  kilowatt-hours”  created  by  the 
new  rates.  It  was  necessary,  therefore, 
that  the  company  expand  and  speed 
up  its  sales  activity  to  the  greatest  pos¬ 
sible  extent  in  an  effort  not  only  to 
recoup  lost  revenue  but  to  develop 
potential  markets  to  a  point  of  yield¬ 
ing  new  and  additional  revenue.  So 
a  plan  was  designed  for  the  develop¬ 
ment  of  potential  electric  energy  mar¬ 
kets  and  put  into  operation  the  latter 
part  of  the  year. 


By  CHARLES  A.  COLLIER 


Vice-President  Georgia  Power  Company 


single  factor  other  than  that  they  had 
lived  at  one  location  for  a  period  of 
years.  The  study  was  used  as  an  index 
and  applied  relatively  to  all  residen¬ 
tial  customers  of  the  company.  The 
findings  showed  that  48  per  cent  had 
not  decreased  their  use  of  the  service, 
which  indicated  that  the  members  of 
this  group  had  either  suffered  no  sub- 
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275  electric  ranges  replaced  with  other 
types.  Repossession  of  electric  ranges 
for  the  entire  year  amounted  to  284, 
and  approximately  150  additional 
electric  ranges  would  have  been  re¬ 
placed  with  other  type  ranges  except 
for  the  efforts  of  home  service  repre¬ 
sentatives,  working  in  co-operation  with 
the  service  department. 

The  ranges  that  we  no  longer  used 
were  retained  on  the  lines  after  sales¬ 
men  of  other  types  of  ranges  had 
made  considerable  headway  toward 
effecting  the  change  to  another  type 
stove,  even,  in  some  cases,  having 
other  type  stoves  already  in  on  trial. 

Some  of  them  have  now  been  taken 
out  through  personal  contacts  and  the 
electric  ranges  reinstalled.  These  cus¬ 
tomers,  formerly  using  less  than  100 
kw.-hr.  per  month,  have  therefore 
shown  marked  increase  in  their  total 
consumption. 

All  this  is  evidence  of  the  greater 
results  which  might  have  been  accom¬ 
plished  if  sufiScient  home  service  per¬ 
sonnel  had  been  available  to  keep  in  The  Georgia  Power  Company  has 
close  touch  with  these  range  cus-  been  engaged  in  home  service  work  to 
tomers.  During  1933  our  home  econ-  a  limited  extent  for  the  past  several 
omists  interviewed  10,000  electric  years.  Most  of  the  contacts  made  by 
range  users,  but  there  were  15,000  the  home  service  people  have  been  on 
ranges  on  the  company’s  lines.  How-  range  customers  until  October,  1933, 
ever,  our  limited  home  service  per-  when  eight  home  economists  were  em- 
sonnel  in  1933  turned  in  prospects  for  ployed  to  handle  the  home-lighting 
appliances  which  resulted  in  the  sale  activity. 

of  170  ranges,  186  refrigerators,  nine-  We  know  that  when  a  customer  buys 
teen  water  heaters,  390  heating  appli-  a  range  or  a  refrigerator  she  isn’t  buy- 
ances  and  140  motor  appliances.  The  ing  just  a  piece  of  equipment.  She  is 
estimated  annual  consumption  of  this  buying  the  service  that  equipment  will 
equipment  is  561,310  kw.-hr.  give  her.  Yet,  until  very  recently. 
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I  Home  Economist 


How  the  organization  is  set  up  for  sales  through 
home  service  work  in  Georgia 


there  has  been  no  effort  on  the  part 
of  the  average  utility  to  sell  the  cus¬ 
tomer  home  lighting  on  the  basis  of 
what  that  lighting  can  do  for  her.  As 
a  result,  the  average  customer  has  ab¬ 
solutely  no  idea  of  the  definite  relation 
between  lighting  and  well-being  in  the 
home. 

In  1933  our  estimates  showed  that 
the  company’s  potential  increased 
home-lighting  market  among  the  ex¬ 
isting  residential  customers  was  65,- 
000,000  kw.-hr.  per  annum,  at  the 
[Continued  on  page  64] 


Women  of  the  home  service  division  of  the  Georgia  Power  Company  sales  department, 
who  are  now  building  up  residence  load 
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Scaffolding  erected  and  gray  enamel  painting  in 
process  on  a  30,000-kva.  transformer  unit 


Closely  nested  tubes  defy  painting  by 
ordinary  methods 


Maintenance  of  Transformers 

1.  Preparing  Surfaces  by  Different  Methods 


2.  Use  of 


The  severity  of  the  past  winter, 
with  its  extreme  temperature 
changes,  abnormal  lows  and 
sharp  rates  of  change,  has  had  so  se¬ 
rious  an  effect  pn  the  permanency  of 
the  protective  paint  coverings  of  out¬ 
door  equipment  that  the  entire  pro¬ 
cedure,  embracing  surface  preparation, 
paint  selection  and  application,  is 
worthy  of  careful  review  and,  perhaps, 
subject  to  improvement  in  some  re¬ 
spects.  Paint  films  which  had  pre¬ 
viously  been  thought  to  be  perfectly 
satisfactory  were  found  this  past 
spring  to  have  loosened  so  badly  as, 
in  some  instances,  to  have  been  liter¬ 
ally  blown  off  by  the  wind. 

Of  importance  is  the  consideration 
that,  in  reality,  such  a  period  of  se¬ 
vere  weather  subjects  painted  surfaces 
to  what  may  be  regarded  as  an  accel¬ 
erated  test,  and  the  important  observa¬ 
tion  to  be  made  is  not  that  such 
extreme  weather  is  unusual,  but  rather 
that  here  is  to  be  found  proof  that 
there  was  not  a  proper  bond  between 


the  Flow-on  Method  of 


By  R.  A.  McCLENAHEN 

Engineering:  Assistant,  Newark  Office, 
United  Engineers  &  Constructors,  Inc. 


the  protective  coating  and  the  surface 
to  be  protected.  Such  a  condition  is 
almost  certain,  in  time,  to  necessitate 
complete  reconditioning  and  repaint¬ 
ing. 

Whereas  the  importance  of  proper 
preparation  of  surfaces  and,  in  turn, 
of  paint  application,  has  consistently 
been  emphasized  by  paint  manufac¬ 
turers,  especially  those  who  have  been 
studying  the  needs  in  this  regard  of 
outdoor  electrical  equipment,  it  has 
been  difficult,  if  not  impossible,  under 
some  conditions  in  the  past  to  be  cer¬ 
tain  that  either  one  of  these  primary 
requisites  had  been  met.  Particularly 
has  this  been  true  with  regard  to  large 
power  transformers,  especially  the 
self-cooled  type. 

The  absolute  necessity  for  the  em¬ 
ployment  of  correct  methods  of  prep¬ 


Painting 


aration  of  surfaces  and  of  painting 
was  shown  when  tubular  construction 
and  radiators  of  the  Shaw-Perkins 
type  came  into  extended  use  for  trans¬ 
formers  eight  or  more  years  ago.  Out 
of  the  studies  made  by  United  Engi¬ 
neers  &  Constructors,  Inc.,  and  subse¬ 
quent  field  experience  with  equipment 
in  service  throughout  an  extensive 
Eastern  power  system,  have  come 
some  quite  definite  conclusions  con¬ 
cerning  surface  preparation  and  a 
well-ordered  method  of  painting  by 
which  all  uncertainty  is  eliminated 
and  a  result  attained  that  is  superior 
both  as  to  appearance  and  durability. 
The  theoretical  correctness  of  the  pro¬ 
cedure  and  the  thoroughness  of  the 
method  have  been  conclusively  shown 
by  the  fact  that,  of  a  large  number  of 
transformer  units  conditioned  over  a 
period  of  seven  years,  none  of  the  sur¬ 
faces  so  treated  and  painted  have 
rusted  or  lost  their  coating. 

The  tubes  of  the  Shaw-Perkins  ra¬ 
diator  are  fabricated  from  cold-rolled 
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Flow-on  painting  of  a  unit  with  very  close 
tube  arrangement 


Flow-painting  a  4,000-kva.  unit  with 
long-oil  carbon  black 


Steel,  glass  smooth,  and  of  such  an 
analysis  that  rusting  may  occur  in  two 
hours  under  proper  exposure.  It  is 
difficult  to  prepare  paint  which  will 
adhere  to  such  surfaces  even  under 
ideal  conditions,  and  it  was  realized 
that  not  only  might  considerable 
trouble  he  experienced  as  the  paints 
aged,  hut  severe  rusting  would  take 
place  as  soon  as  the  film  became 
broken.  Accordingly,  investigations 
of  an  extended  order  were  undertaken 
to  determine  what  could  he  done  to 
improve  the  character  of  the  surface 
for  receiving  ])aint,  with  the  result  that 
it  wa>  finallv  decided  to  Parkerize* 
all  su(  h  radiators.  Parkerizing  was 
found  to  give  the  desired  degree  of 
roughness  for  a  perfect  paint  bond, 
and  in  addition  was,  in  and  of  itself, 
rust  resisting. 

All  other  surfaces  of  the  trans¬ 
formers — i.e.,  tanks,  trucks,  conserva¬ 
tors,  eti. — are  fabricated  from  ordinary 
mill  sha  pes.  plates  and  castings,  and 
these  -iirfaces  are  considered  suffi- 
mentlv  rough  to  hold  paint  without 
sandblasting  or  Parkerizing,  sand- 
blasting.  however,  being  resorted  to  in 
all  cases  where  the  paint  showed  evi- 
dence  of  having  been  loosened  by  rust, 
^ale.  Oil,  etc.,  or  the  cleaning  could 
aot  be  -  it isf actor ily  done  with  scrapers 
wire  brushes  in  the  usual  manner. 

th  izioK'  is  the  patented  proce.s.s  of 

th!  Park  r  Rust  I’roof  Company  of  Detroit, 
bt  K  action  of  which,  in  auitabie 

“ath  changes  the  .surface  of  the  steel 
Pn"Mihate.s  of  iron,  which  are  rust  in- 


The  effectiveness  of  sandblasting 
and  its  use  for  cleaning  has  disclosed 
the  fact  that  surfaces  so  treated  are  in 
excellent  condition  to  receive  and  hold 
paint.  Parkerizing  was  chosen  for 
radiators  because  of  the  extreme  diffi¬ 
culty  of  reaching  all  surfaces  with  the 
sand,  whereas  the  Parkerizing  process 
reaches  every  corner,  seam  and  inner 
surface. 

Inasmuch  as  it  was  deemed  essential 
that  equipment  bought  from  that  time 
on  be  properly  prepared  at  the  fac¬ 
tory,  specifications  were  altered  to  re¬ 
quire  all  Shaw-Perkins  or  equivalent 
type  radiators  to  be  Parkerized,  and  all 
other  surfaces  on  transformers  and  oil 


Maintenance  is  a  major  prob¬ 
lem  for  ontdoor  eqnipment. 
This  article  discnsses  new  and 
old  methods  for  preparing;  and 
painting  surfaces  of  outdoor 
transformers.  The  practices 
used  are  the  result  of  much 
research  and  study.  A  new 
method  of  circulated  paint 
spraying  has  proved  equal  to 
the  most  exacting  require¬ 
ments. 


circuit  breakers  to  be  sandblasted.  At 
first,  some  objections  to  these  clause.^ 
were  raised  by  the  manufacturers,  but 
it  is  gratifying  to  note  that  whereas  no 
manufacturer  Parkerizes  at  present  as 
a  standard  practice,  sandblasting  is 
now  considered  essential  on  radiators 
and  on  transformer  and  oil  circuit 
breaker  surfaces  which  are  to  be 
painted.  For  new  equipment  sand¬ 
blasting  results  in  an  improvement  in 
the  protection  for  radiators,  but  the 
costs  of  reconditioning  old  radiators, 
if  detachable,  are  less  if  Parkerizing  is 
done.  Parkerizing  may  be  had  on 
new  radiators,  of  course,  by  so  speci¬ 
fying,  and  at  a  slight  additional  cost. 

Having  gone  thus  far,  it  was  felt 
that  all  other  phases  which  might  af¬ 
fect  the  ultimate  result  should  b* 
investigated,  particularly  painting, 
paints  and  cleaning  for  repainting. 
Some  of  the  most  serious  troubles 
were  found  to  be  traceable  to  the 
painting  methods  generally  employed. 

Brush  or  spray  unsatisfactory 

A  critical  examination  of  the  ar¬ 
rangement  and  construction  of  the 
cooling  features  of  modern  transform¬ 
ers  will  disclose  the  fact  that  they 
cannot  be  completely  painted  by  ordi¬ 
nary  methods;  i.e.,  by  brushing  or 
spraying.  An  application  of  paint  ca:i 
be  made  to  the  units  by  either  method, 
but  upon  close  inspection  of  the  work 
it  will  be  .seen  that  the  backs  of  cer- 
\Continued  on  paf^e  71] 
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One  of  a  Series  of  Intimate 
Talks  with  Industry  Executives 


Ferguson  Looks  Ahead 


VERY  BODY  knows  the  Hart¬ 
ford  Electric  Light  Company, 
an  independent  local  utility  in 
a  small  New  England  city,  but  a  pio¬ 
neer  in  electrical  progress.  It  bought 
the  first  steam  turbine  and  the  first 
mercury  turbine,  blazing  new  trails  in 
operating  practice.  It  has  made  his¬ 
tory  in  commercial  and  public  policy 
with  inducement  rates,  dividends  to 
customers,  range  renting  and  other 
experiments  in  load  development  and 
service  that  have  sometimes  shocked 
the  other  power  companies  and  later 
come  to  general  adoption.  It  won  the 
(]offin  Award  this  year  in  recognition 
of  this  record  of  accomplishment. 

Behind  such  a  spirit  and  tradition 
you  always  find  a  man  of  individual¬ 
ity,  initiative  and  courage.  He  is  its 
inspiration.  In  Hartford  it  is  Samuel 
Ferguson,  a  sturdy  son  of  New  Hamp¬ 
shire,  modest,  conservative,  hut  strong 
in  shrewd  Yankee  common  sense.  He 
has  those  rugged  qualities  of  inde- 
|)endence  in  thought  and  action  that 
have  always  marked  the  pioneer. 

And  so,  being  a  free  man,  Mr.  Fer¬ 
guson  has  been  speaking  his  mind  on 
the  present  problems  of  the  utilities. 
I  asked  him  the  other  day  just  what 
he  sees  ahead  for  the  holding  com¬ 
panies.  He  went  to  the  heart  of  it. 

“I  am  very  much  encouraged,”  he 
said,  “by  the  increasing  evidences  that 
the  public  is  beginning  to  differentiate 
between  the  operating  utility  and  the 
holding  company.  The  harm  done 
during  the  merger  period  was  to  in¬ 
vestors,  and  not  to  consumers  of  elec¬ 
tricity.  Customers  of  underlying 
companies,  even  in  some  of  the  worst 
financial  operations,  have  benefited 
by  the  very  rate  reductions  and  serv¬ 
ice  improvements  that  were  devised  to 
a('celerate  the  growth  of  volume  and 
thus  facilitate  the  sale  of  parent  secur¬ 
ities.  Now  the  popular  judgment 
that  has  condemned  such  holding 
company  activities  is  beginning  to  rec¬ 
ognize  the  service  record  of  the  local 
utilities  and  consider  them  as  separate 


An  Interview  by 
EARL 

WHITEHORNE 

entities.  And  the  more  they  do  this 
the  less  the  consuming  public  will  be 
concerned  over  holding  companies.” 

As  a  result  of  this,  Mr.  Ferguson 
believes  that  the  character  of  the  hold¬ 
ing  company  must  change.  The  day 
of  speculative  financing  will  be  over 
and  holding  companies  will  group 
themselves  into  two  classes.  There 
w'ill  be  investment  trusts,  headed  by 
bankers,  that  will  merely  own  the  se¬ 
curities  of  utility  companies.  The 
United  Corporation  has  already  moved 
in  this  direction.  Then  there  will  be 
management  organizations  that  will 
have  as  directors  the  executives  of  the 
member  companies.  Commonwealth  & 
Southern  has  now  taken  this  step.  Out 
of  all  this  will  come  an  end  of  banker 
management  and  a  greater  responsi¬ 
bility  centered  in  local  executives. 

“Centralized  management  is  bad 
under  present  conditions  and  so  has 
fallen  down,”  said  Mr.  Ferguson.  “It 
was  undoubtedly  a  great  aid  in  the 
development  of  the  art  of  producing 
and  distributing  electricity.  But  it  in¬ 
troduced  an  offsetting  disadvantage 
which  the  industry  has  greatly  under¬ 
estimated — an  absentee  control  which 
tends  to  retard  growth  and  create  a 
marked  feeling  of  antagonism  be¬ 
tween  the  companies  and  the  com¬ 
munities.  Served.  It  is  obvious  that 
local  questions  on  the  Pacific  Coast 
should  not  have  to  be  decided  in  New 
York  or  Chicago.  Yet  in  many  holding 
companies  this  centralization  of  au¬ 
thority  exists  to  an  unfortunate  degree. 

“The  only  general  inviolable  rule 
that  the  New  York  headquarters 
should  lay  down,”  he  continued,  “is 
that  the  public  and  the  employee 
should  be  treated  fairly.  Beyond  that 
the  function  of  the  home  office  should 
be  to  collect  and  disseminate  experi¬ 


ence,  to  offer  guidance  by  suggestion 
and  to  provide  those  special  services 
that  local  organizations  may  desire 
from  it.  In  all  of  this  there  will  be 
two  dominating  objectives: 

“First,  power  companies  must  make 
it  possible  for  the  public  to  use  their 
service  more  liberally  at  a  low  cost. 
People  in  the  past  have  been  accus¬ 
tomed  to  look  only  at  the  maximum 
rate.  Today  they  wish  to  know  what 
100  kilowatt-hours  or  more  should 
cost.  Prices  must  be  reduced  and 
service  increased  so  that  a  home  may 
be  fully  electrified  and  enjoy  some¬ 
thing  better  than  a  three-cent  rate  for 
the  total  requirements  of  lighting, 
cooking,  refrigeration,  hot  water,  etc. 

“Second,  we  must  recognize  that 
the  debts  of  a  public  utility  must  be 
paid  and  not  perpetually  refinanced. 
A  growing  company  cannot  be  free  of 
debt,  but  it  should  not  look  upon  its 
bonds  as  just  another  kind  of  stock, 
with  a  lower  rate  of  interest.  The 
readjustments  will  take  time,  but 
gradually  sinking  fund  provisions 
must  be  established  that  will  put  util¬ 
ity  financing  on  the  firm  basis  only 
possible  where  debts  are  paid  when 
they  are  due,  to  the  investor  as  well 
as  to  other  creditors.” 

If  the  power  companies  will  center 
their  attention  on  the  accomplishing 
of  these  two  ends,  Mr.  Ferguson  is 
confident  that  they  will  work  their 
way  out  of  the  present  troubles  and 
the  skies  will  clear.  “  Isn’t  it  just  or- 1 
dinary  common  sense?”  he  asked. 
“Why,  any  company,  in  any  line  of 
business,  that  will  devote  itself  to  low¬ 
ering  the  price  of  its  product  and 
increasing  its  volume,  and  to  im¬ 
proving  its  financial  position  by  ac¬ 
quiring  adequate  reserves  for  amortiz¬ 
ing  obligations,  and  then  will  keep 
up  to  date  in  the  efficiency  of  its  pro¬ 
duction,  is  bound  to  succeed.  These 
are  the  elements  of  sound  bu-ine^s- 

And  when  you  come  to  think  of  it- 
he’s  right.  But  sometimes  it  takes  a 
genius  to  point  out  the  simple  trutk 
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SAMUEL  FERGUSON,  president  of  Hartford  Electric  Light  Company,  executive, 
engineer  and  economist — a  pioneer  in  public  utility  operation,  a  leader  in  market 
development  and  public  relations,  and  a  business  philosopher  of  clear  vision  and 
sound  judgment,  whose  influence  in  the  electrical  industry  is  steadily  growing 


power  to  the  executive  and  violating  the 
rights  of  the  individuals  and  the  states. 
He  said  tomorrow’s  business  policies 
were  shaped  in  the  light  of  yesterday's 
administrative  rulings  and  that  despite 
the  plea  of  emergency,  fundamental 
changes  in  business  practice  and  politi 
cal  policies  were  being  made.  Regi¬ 
mentation  and  bureaucracy  is  gniwing 
beyond  all  bounds.  John  J.  jack-on 
gav3  a  splendid  address  on  taxes,  traced 
their  historical  growth,  stated  their 
present  magnitude,  hut  held  out  that 
only  by  education  and  legislation  can 
tax  reform  be  had. 

This  meeting  was  filled  with  a  jiro- 
gram  and  a  spirit  that  speaks  well  for  a 
militant  comeback  by  the  utilitio  as 
well  as  shows  the  necessity  for  regional 
meetings  to  give  the  opportunity  for 
opinion  exchanges,  in  the  opinion  of  the 
association  officers,  and  the  new  presi¬ 
dent,  E.  W.  Judy  of  the  Ducpiesne  Eight 
Company,  enters  into  office  with  an  en¬ 
thusiastic  following.  Newly  elected  vice- 
presidents  were  A.  J.  Althouse.  I.  L. 
Craig  and  D.  A.  Elias. 


Pennsylvania  Utilities  Hopeful 


Business  is  better  —  Unfair  competition  rouses  anger  —  committee 
activities  spirited — Noted  speakers  tell  of  outlook — Sales  accented 


sions  of  great  value  to  those  present. 

In  a  splendid  address  Thomas  N. 
McCarter  sounded  a  new  note  in  Edison 
Electric  Institute  policy.  He  stated  that 
it  must  be  more  vocal  and  more  active 
in  defense  of  the  industry  by  the  use  of 
every  ethical  means.  While  agreeing 
with  some  administrative  policies,  he 
f(»und  no  reason  for  unfair  utility  com¬ 
petition  on  such  a  vast  scale  and  utility 
managers  must  assume  these  responsi¬ 
bilities  t«t  stockholders  and  investors 
and  defend  their  properties.  This 
note  of  active  policy  to  defend  the  in¬ 
dustry  and  to  take  issue  with  unfair 
policies  of  the  government  was  sounded 
very  strongly  by  Alex  Dow,  J.  A.  Emery 
and  other  speakers.  Mr.  Emery,  in  par¬ 
ticular,  flayed  the  government  for  enter¬ 
ing  into  business,  giving  unbalanced 


Current  problems  and  their  sidution 
formed  the  core  of  the  pntgram  of  the 
Pennsylvania  Electric  Association  at  its 
meeting  in  Bedhird  Springs,  September 
5-7.  A  notable  array  of  speakers  pre¬ 
sented  addresses,  several  sectional  meet¬ 
ings  and  round  tables  were  held  and  the 
800  in  attendance  enjoyed  many  enter¬ 
tainment  features. 

In  opening  the  meeting  President 
H.  B.  Bryans  t«)ld  of  the  good  work  done 
iluring  the  year  by  the  accounting,  en¬ 
gineering,  operating  and  sales  commit¬ 
tees.  Studies  of  merchandise  accounting, 
cost  of  distribution,  use  of  existing 
facilities,  diversion  of  energy,  sales  to 
unprofitable  customers  were  typical  of 
the  type  of  w«»rk  done  by  active  and  well- 
organized  committees.  He  spoke  of  the 
{Mditical  attacks  on  utilities  and  called 
for  acti«m  to  prevent  injury.  W.  H. 
Wade  als«*  stressed  utility  persecution 
and  the  unfairness  of  government  com¬ 
petition.  And  Congressman  J,  B.  Shan¬ 
non  gave  a  notable  summary  of  govern¬ 
ment  enterprises  competing  with  private 
business  in  some  82  categories.  He 
pointed  out  that  the  competition  is  grow¬ 
ing  rapidly  and  that  bureaucracy  was  in 
full  sway.  William  H.  Taylor,  in  a 
notable  address,  .said  it  was  time  to  use 
cool  judgment  and  keen  insight  in  di¬ 
recting  forces  of  action.  All  present 
utility  pnd)lems  are  serious  and  the  out¬ 
look  at  first  glance  discouraging,  but  he 
has  a  firm  faith  that  past  principles  of 
government  will  survive. 

On  Thursday  morning  a  stirring  call 
for  aggressive  action  in  selling  was 
given  by  George  E.  Whitwell,  P.  L. 
Miles  and  M.  E.  Skinner.  Mr.  Whit¬ 
well  gave  a  splendid  address  and  out¬ 
lined  many  unfair  and  unsound  com¬ 
petitive  practices  of  the  government  as 
added  incentives  to  make  sales.  P.  L. 
Miles  said  that  electric  cooking  was  an 
idea  that  must  he  sold  to  the  public  he- 
f»>re  volume  sales  of  ranges  could  be 
had  this  was  more  important  than  price 
or  rate. 

On  Thursday  and  Eriday  afternoons 
round-table  discussions  were  had  under 
the  auspices  of  the  several  committees. 
Customers’  deposits,  .servicing  of  appli¬ 
ances,  utilization  of  facilities,  lighting 
sales  and  energy  diversion  were  topics 
that  brought  out  experiences  and  discus- 


GOLF  OPPONENTS  IN  PENNSYLVANIA 


^ .  11.  Taylor,  president  Philadtdphia  Eleetrie  Company,  and  F.  R.  Phillip'^ 
presidt^nt  Duquesne  Light  (Company,  starting  the  East  vs.  West  golf  tourmi- 
mt>nt  at  the  Pennsylvania  Eleetrie  Association  last  week 
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BRITAIN’S  HUGE  LINER  NEARS  COMPLETION 

Cunard-White  Star  liner  No.  334,  the  world's  largest  ship  (gross  tonnage 
73,000),  is  now  nearing  completion  at  Clydebank  and  will  be  launched  by 
Queen  Mary  on  September  26.  Her  turbine  machinery  will  develop  200,- 
000  hp.  and  will  drive  her  at  30  knots  through  any  weather.  Although 
propelled  by  steam,  the  new  liner  will  in  practically  all  other  respects 
be  an  electric  ship,  with  deck  and  hotel  services  operated  electrically 


Co<le  Redraft  Given 
by  Electric  Group 

>'ew  arrangement  of  National  Electrical 
Code  presented  to  electrical  inspectors 

_ Eastern  section  elects  Paul  Ferned- 

ing  President 

New  in  form  and  arrangement,  but  not 
in  coverage  or  application,  is  a  proposed 
redraft  of  the  National  Electrical  Code 
described  by  W.  H.  Horton  on  behalf  of 
the  electric  power  group  at  the  annual 
convention  of  the  Eastern  section,  Inter¬ 
national  Association  of  Electrical  In¬ 
spectors.  in  Washington,  D.  C.,  Septem¬ 
ber  4  to  7.  This  proposed  reforming  of 
the  code  had  been  officially  filed  with  the 
electrical  committee  of  the  National  Fire 
Protection  Association  on  September  1. 
Mr.  Horton  explained  that  the  form  of 
the  code  in  its  present  dual  capacity  (of 
industrial  standard  and  of  inspection 
manual)  omits  stating  the  fundamentals 
of  safety  which  it  strives  to  attain  by  its 
detailed  provision,  should  be  based 
somewhat  more  on  statistical  evidence 
as  t(t  relative  degrees  of  hazard  and 
should  not  incorporate  simplified  prac¬ 
tices  of  manufacture  that  deserve  inde¬ 
pendent  treatment  as  industrial  stand¬ 
ards.  Segregation  of  the  detailed 
methods  of  applying  existing  materials 
in  an  ap|)ended  manual  of  field  practice 
is  the  proposed  manner  of  preserving 
the  code  primarily  as  a  code  of  prin¬ 
ciples  of  safe  wiring. 

Mr.  Horton  disclaimed  any  intent  to 
have  the  revised  form  depart  from  the 
present  requirements.  He  laid  no  stress 
on  cheapened  methods  of  wiring  except 
to  say  that  wiring  should  be  safe,  simple 
and  inexpensive.  W'^illiam  McClellan, 
president  of  Potomac  Electric  Power 
Company,  had  just  told  the  inspectors 
that  every  dollar  spent  unnecessarily  by 
the  customer  for  electrical  appliances  or 
electric  wiring  is  just  that  much  of  an 
impediment  to  full  public  realization  of 
electrical  benefits.  Utilities  are  doing 
all  possible  to  get  rates  down  and  only 
fuller  usage  could  be  counted  on  to  en¬ 
courage  the  next  cycle  of  reductions. 

The  executive  committee  of  the  I.A.E.I. 
has  recommended  that  its  representatives 
"n  the  N.F.P.A.  electrical  committee  give 
the  p<iwer-group  draft  careful  study  be¬ 
fore  the  I  (»de  revision  sessions  of  next 
March  and  the  Eastern  section  took  no 
independent  action. 

Intensified  education  of  the  public 
shout  all  factors  in  the  field  of  electrical 
'afety  in  the  home  is  to  be  the  program 
of  the  inspectors’  association.  Sympa¬ 
thetic  supjiort  was  given  by  resolution 
to  similar  jirograms  of  education  under¬ 
taken  by  manufacturers  of  wiring  mate- 
^*3^.  Cord  manufacturers  announced 
that  they  are  accelerating  their  cam¬ 
paign  for  sa^e  cords. 

Paul  Ferm-ding,  supervising  engineer 


of  the  New  York  Board  of  Fire  Under¬ 
writers,  was  elected  president  of  the 
Eastern  section  I.A.E.I.  Vice-presidents 
named  were:  George  B.  Lydstone,  chief 
inspector  of  Everett.  Mass.,  and  W.  K. 
Estep,  chief  inspector  Allegheny  Board 
of  Fire  Underwriters,  Pittsburgh,  Pa. 
C.  V .  Abbott  of  Pittsburgh.  F.  C.  Hod- 
kinson  of  New  York  and  W.  J.  Mahan  of 
New  Haven,  Conn.,  were  elected  to  the 
executive  committee.  The  193.5  meeting 
will  be  held  in  Boston. 

T.V.A.  Alabama  Acquisitions 
Blocked  by  Court  Order 

On  petition  by  Alabama  ice  and  coal 
companies.  Judge  Leon  McCord  in  Mont¬ 
gomery  Circuit  Court  on  September  4 
ordered  the  Alabama  Public  Service 
Commission  to  cancel  its  approval  of  the 
sale  of  certain  properties  of  the  Alabama 
Power  Company  to  tbe  Tennessee  Valley 
Authority  and  grant  a  rehearing.  Judge 
McCord  ruled  that  the  commission  had 
erred  in  failing  to  give  proper  notice 
before  holding  the  hearing  out  of  which 
resulted  the  order  approving  the  sale  by 
the  power  company  of  properties  valued 
at  $1,000,000,  including  the  Joe  Wheeler 


Dam  site,  to  the  T.V.A.  Under  this  de¬ 
cision  the  sale  must  be  brought  before 
the  commission  a  second  time  and  thirty 
days’  notice  be  given  interested  parties 
before  transfer  is  approved  or  denied. 

Disposal  of  the  electric  power  prop¬ 
erty  of  the  Tennessee  Public  Service 
Company  to  the  Tennessee  Valley  Au¬ 
thority  was  sanctioned  last  week  by  the 
stockholders  of  the  public  service  com¬ 
pany  who  met  in  Augusta  to  ratify  a 
contract  for  the  sale.  The  stockholders, 
all  represented  by  proxies,  also  approved 
the  sale  of  the  Waterville-Kingsport 
transmissi»»n  line  in  lennessee  to  the 
Appalachian  Electric  Power  Company  of 
Virginia.  The  two  sales  involved  ap¬ 
proximately  $7,000,000.  September  15 
bas  been  set  as  tbe  deadline  for  the  de¬ 
posit  of  5  per  cent  bonds. 

Announcement  has  been  made  that 
the  Electric  Home  &  Farm  Authority  has 
put  a  traveling  electric  kitchen  on  the 
road  to  show  small  town  and  rural  home¬ 
makers  what  electricity  can  do  for  them. 
The  electric  kitchen,  fully  equipped  with 
all  modern  kitchen  needs,  will  make 
its  tour  in  both  northern  Alabama  and 
northern  Mississippi,  where  T.V.A.  power 
rates  and  E.H.F.A.  appliance  financing 
are  in  effect. 
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Fine  Technical  Program  Features 
A.I.E.E.  Conclave  at  Salt  Lake 

Diversified  topics  presented  for  discussion  at  Institute's  Pacific  Coast 
Convention — Power  transmission  from  Boulder  Dam  Featured  in 
three  papers  —  Many  members  from  the  East  attend 


Subjects  ranging  in  scope  from  tele¬ 
vision  to  the  behavior  of  Lichtenberg 
figures  were  discussed  by  the  225  dele¬ 
gates  who  assembled  in  Salt  Lake  City 
September  3-7  for  the  22d  annual  Pacific 
Coast  convention  of  the  American  Insti¬ 
tute  of  Electrical  Engineers.  Aside  from 
the  excellent  representation  of  the 
various  Western  districts  of  the  institute, 
a  number  of  members  from  the  East 
were  present  and  added  a  national  view¬ 
point  to  the  excellent  discussions  which 
characterized  the  technical  sessions. 

Several  papers  evoked  considerable 
comment.  Among  these  were  Prof.  F.  E. 
Terman’s  paper  on  “Resonant  Lines  in 
Radio  Circuits,”  in  which  he  described 
a  mathematical  analysis  based  upon  con¬ 
ventional  transmission  line  equations 
which  analysis  indicates  that  a  line  one- 
quarter  of  a  wave  length  long  in  the 
frequency  band  corresponding  to  the 
ultra  short  wave  range  produces  resonant 
conditions  which  may  have  valuable  ap¬ 
plications  in  the  design  of  radio  equip¬ 
ment.  Such  a  resonant  line  is  small 


COMING  MEETINGS 


\Nso<-iHti«»n  of  Iron  und  Stet-I  Klectrical 
Knifinerrs — 30th  convention,  held  in 
conjunction  with  the  Iron  and  Steel 
Exposition,  Cleveland,  Ohio,  Septem¬ 
ber  18-20.  J.  F.  Kelly,  Empire  Bldg., 
Pittsburgh,  Pa. 

Vittional  Klectrlral  Exposition — -Madi¬ 
son  Square  Garden,  New  York,  N.  Y., 
September  19-29.  Ralph  Neumuller, 
Electrical  Association  of  New  York, 
Grand  Central  Palace,  New  York. 

Kleotrochomical  Society  —  Sixty-sixth 
convention.  Hotel  Pennsylvania,  New 
York  City,  September  27-29.  Colin 
G.  Fink,  Columbia  University,  New 
York. 

Illuminating  Engineering  Society — An¬ 
nual  convention,  Baltimore,  Md.,  Oc¬ 
tober  1-4.  D.  W.  Atwater,  Secretary, 
29  West  39th  St.,  New  York. 

.\  merican  Welding  Society — Fall  meet¬ 
ing,  Hotel  New  Yorker,  New  York, 
October  1-5.  M.  M.  Kelly,  Secretary, 
29  West  39th  St.,  New  York. 

National  Safety  Congress- — Public  Utili¬ 
ties  Section,  Cleveland,  Ohio,  October 
2-4.  John  J.  Barada,  Laclede  Gas 
Light  Company,  St.  Louis,  Mo. 

.National  Electrical  Wholesalers  Associa¬ 
tion  —  Hotel  Book-Cadillac,  Detroit, 
•Mich.,  October  15-17.  E.  Donald  Tol¬ 
ies,  165  Broadway,  New  York. 

National  Electrical  .Manufacturers  As- 
Noclatton — Annual  Meeting,  Chicago, 
October  17-20.  W.  J.  Donald,  155 
East  44th  St.,  New  York. 

National  Association  of  Railroad  and 
Utilities  Commissioners  —  Annual 
meeting,  Washington,  D.  C.,  Novem- 
l>er  12-15.  James  B.  Walker,  270 
Madi.son  Avenue,  New  Y»)rk. 


enough  to  be  placed  in  the  set  and  can 
be  used  for  a  high  degree  of  selectivity 
or  to  control  frequency,  the  latter  giving 
stability  comparable  to  that  of  the 
crystal.  M.  J.  Steinberg  and  T.  H. 
Smith,  in  their  paper  on  “The  Theory  of 
Incremental  Rates  and  Their  Practical 
Application  to  Load  Divisions,”  described 
the  basic  theory  and  the  practical  appli¬ 
cation  of  calculating  the  most  economi¬ 
cal  division  of  load  between  generating 
units  and  power  plants.  The  paper 
brought  out  the  fact  that  the  method  of 
incremental  rates  provides  the  most  prac¬ 
tical  manner  of  determining  economic 
load  division.  Also  of  great  general  in¬ 
terest  was  the  paper  “Some  Recent  Re¬ 
lay  Developments,”  by  Lloyd  Hunt  and 

A.  A.  Kronenberg,  which  described  the 
experience  of  the  Southern  California 
Edison  Company  in  providing  greater 
protection  against  high  resistance  faults, 
applying  a  simplified  carrier-current 
pilot  protection  scheme  and  the  method 
used  to  separate  the  system  automati¬ 
cally  when  trouble  occurs. 

Lightning  investigation  and  protection 
was  covered  in  considerable  detail  by 
five  papers  which  recounted  the  lightning 
investigations  of  several  large  systems 
and  the  field  experience  on  the  counter¬ 
poise.  Transmission  line  practice  also 
was  discussed,  the  paper  by  E.  M. 
Wright  and  J.  Mini,  Jr.,  entitled  “Field 
Tests  on  Conductor  Vibration,”  provid¬ 
ing  valuable  information  on  the  economic 
suppression  of  vibration  by  the  proper 
application  of  Stockbridge  dampers.  The 
various  features  of  the  problem  of  trans¬ 
mitting  power  from  Boulder  Dam  were 
presented  in  three  papers.  In  the  first, 
“Corona  Losses  From  Conductors  of 

1.4- In.  Diameter,”  by  J.  S.  Carroll, 

B.  Cozzens  and  T.  M.  Blakeslee,  the 
experiments  on  six  different  designs  of 

1.4- in.  conductor  to  determine  compara¬ 
tive  corona  loss  data  were  described.  In 
the  second,  “Power  Limits  of  220-Kv. 
Transmission  Lines,”  by  A.  A.  Kronen¬ 
berg  and  Mabel  MacFerran,  an  analysis 
of  varous  line  designs  was  presented  to 
determine  their  power  limits  and  the 
maximum  generating  capacity  that  could 
be  installed  without  endangering  sta¬ 
bility.  In  the  third  paper  R.  W.  Soren¬ 
sen  described  a  series  of  tests  on  strings 
of  suspension  insulators  to  determine 
fatigue  and  the  distribution  of  voltage 
over  the  string  and  the  effect  on  the 
flashover  or  breakdown  voltage  when 
some  of  the  units  are  electrically  defec¬ 


tive.  Important  practical  data  on  the 
effect  of  deposits  on  insulator  surfaces 
with  reference  to  radio  interference  was 
presented  in  a  paper  by  W^.  A.  Hille- 
brand  and  C.  J.  Miller,  Jr.,  entitled 
“Insulator  Surface  and  Radio  Effects.” 

• 

lii8titute  Weighs  Problems 

Shall  the  Edison  Electric  Institute 
embark  upon  more  aggre.ssive  programs 
to  promote  and  defend  the  utility  in¬ 
dustry?  This  question  is  coming  to  an 
answer  very  shortly.  President  Thomas 
N.  McCarter  believes  it  should,  and  one 
of  his  first  acts  was  to  appoint  commit¬ 
tees  to  study  and  recommend  action. 
These  committees  will  report  this  week 
preliminary  to  action  by  the  board  of 
trustees  next  week. 

One  of  the  most  important  committees 
is  studying  what  may  be  done  to  de 
fend  the  industry  from  unjust  attacks 
and  unfair  competition.  This  is  headed 
by  Thomas  N.  McCarter.  Other  mem¬ 
bers  include  John  J.  O’Brien,  Wendell 
Willkie,  Louis  Egan,  Floyd  Carlisle  and 
John  Zimmermann.  For  some  time  senti¬ 
ment  in  operating  utility  quarters  has 
favored  some  kind  of  aggressive  policy 
but  differences  of  opinion  exist  as  to 
what  should  be  done.  The  industry 
awaits  with  eager  interest  the  result  of 
the  coming  conferences. 


EVENTS 

IN  WASHINGTON 


Early  action  is  expected  on  the  appli¬ 
cation  of  Greenwood  County,  South 
Carolina,  for  a  license  covering  its 
project  on  the  Saluda  River,  for  which 
the  Public  Works  Administration  has 
allotted  $2,767,000.  The  county  authori¬ 
ties  have  advised  that  the  application 
has  been  revised  as  required  by  the 
Federal  Power  Commission.  Just  as  soon 
as  the  revised  application  can  be  checked 
a  public  hearing  will  be  called  and  final 
action  taken  on  the  application  at  the 
earliest  possible  time. 

The  commission  has  begun  detailed 
studies  in  connection  with  the  recenti' 
submitted  application  of  the  city  of  Lock 
port  for  the  use  of  the  225  sec.-ft. 
Niagara  River  water  which  is  in  con 
troversy.  This  water  is  being  used  by 
the  Niagara  Falls  Power  Company,  pend 
ing  a  determination  of  the  dispute.  It  '■ 
expected  considerable  time  will  be  re¬ 
quired  in  dealing  with  the  conflicting 
applications,  as  it  is  certain  that  any 
decision  that  the  commission  may  reach 
will  be  contested  in  the  courts. 

PAUL  WOO  rON, 

Washington  Correspondent 
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Farmers  Oppose  Coercion, 
Owen  D.  Young  Declares 

Maintaining  that  the  farmer  will  never 
welrome  government  interference  with  his 
business,  Owen  D.  Young,  chairman  of  the 
board  of  directors  of  the  General  Electric 
Company,  in  an  address  made  last  week 
at  the  dedication  of  the  Henry  H.  Wing 
Coliseum  at  the  state  fair  grounds,  Syra¬ 
cuse,  N.  Y,,  advised  the  federal  govern¬ 
ment  not  to  attempt  to  meddle.  “He  may 
tolerate  it  if  it  is  accompanied  by  a  gov¬ 
ernment  subsidy,”  he  said,  “but  he  will 
never  be  happy  under  it.  And  I  venture 
the  prediction  that  when  the  subsidy  stops 
the  interference  will  not  long  survive. 

“Now  I  am  not  saying  that  planned  pro¬ 
duction  for  agriculture  is  unwise,  I  am 
only  saying  what  all  of  us  who  have  lived 
on  farms  or  among  farmers  know,  and  that 
is  that  they  will  not  tolerate  any  coercion 
in  the  use  of  the  land  which  they  call  their 
own.  If  there  is  one  thing  sacred  to  the 
farmer  it  is  the  freedom  of  action  or  in¬ 
action  which  no  other  occupation  knows. 
It  is  one  of  his  great  compensations. 

“Now,  my  view  is  that  a  government 
should  aid  agriculture  by  advice  in  pro¬ 
duction  and  assistance  in  distribution.  It 
should  keep  markets  open  and  free,  it 
should  see  that  transport  is  available  to  all 
at  a  fair  price.  It  should  arrange  its  na¬ 
tional  economy  so  there  is  a  just  economic 
balance  through  an  average  of  years  be¬ 
tween  the  price  which  the  farmer  gets  for 
what  he  sells  and  the  price  which  the 
farmer  pays  for  what  he  buys.  Stopping 
others  from  taking  an  unfair  advantage  of 
the  farmer  through  artificial  price  control, 
through  credit  discrimination  or  artificial 
market  manipulation,  through  speculative 
rackets  of  all  kinds,  both  political  and  eco¬ 
nomic,  is  the  negative  help  which  govern¬ 
ment  can  render  the  farmer  ...” 

• 

Energy  Generation  at  Mine 
Urged  Before  Scientists 

In  an  address  made  last  week  before 
the  engineering  section  of  the  British 
Association  for  the  Advancement  of 
Science  meeting  in  Aberdeen,  Scotland, 
Prof.  Francis  G.  Baily  advanced  a  plan 
for  one  super-power  system  for  the 
United  Kingdom,  in  which  all  the  elec¬ 
trical  generation  plants  in  that  country 
would  be  linked  together.  Under  Pro¬ 
fessor  Baily’s  plan  the  lowest-grade  coal 
and  other  forms  of  cheap  power  now 
wasted  would  be  utilized  for  the  produc¬ 
tion  of  •dectrical  energy  at  their  source, 
thus  eliminating  the  cost  of  transporta¬ 
tion. 

Approximately  10  per  cent  of  the  coal 
produc*  il  in  Great  Britain,  Professor 
Baily  snted,  is  either  coal  of  the  lowest 
grade  r  waste  coal  which  cannot  be 
market*  1 1  profitably.  This  waste  coal,  if 
't  is  Us-  d  at  all,  must  be  used  near  the 
mines,  <mall  part  of  it  being  used  for 


generating  power  to  run  the  mines,  he 
asserted.  A  large  part  of  it,  however,  is 
destroyed  on  the  spot,  for  this  is  the 
cheapest  way  to  dispose  of  it. 

• 

Westinghouse  Range 
for  Home  Market 

New  model  at  half  the  standard  price 
aims  at  families  of  $2,000  income  and 
under  —  Radical  step  in  price  reduc¬ 
tion  should  greatly  expand  electric 
rooking  development. 

Announcement  of  the  new  Westing- 
house  “Cardinal”  electric  range  at 
$61.25  has  given  new  impulse  to  the 
growing  interest  in  the  cooking  load. 
The  lowest-price  range  manufactured  by 
that  company  in  1933  was  $130.  T.V.A. 
models  brought  out  a  low-priced  line  at 
about  $77.  Now  comes  this  new  bid  for 


Reese  Mills  and  Arthur  E.  Allen 

.Manaper  of  ranpe  and  water  heatinp  de¬ 
partment  and  vice-president  of  all  the 
company’s  merchandisinp  activities,  respec¬ 
tively,  inspect  the  New  Westinghouse  "Car¬ 
dinal”  electric  range,  priced  at  $61.25,  to 
reach  the  low  income  market. 

the  untouched  market  offered  by  the  low 
income  family. 

The  “Cardinal”  is  a  full  size  cabinet 
type  range,  with  three  open  heating 
coils,  two  of  them  6  in.,  1,000  watts,  and 
one  8  in.,  1.800  watts  in  size.  A  2,000- 
watt  unit  operates  the  full-size  oven. 
Standard  units  are  used,  as  in  the  high- 
priced  models,  and  the  same  oven  insu¬ 
lation.  New  economies  and  unusual 
strength  has  been  obtained  by  welding 
the  oven  of  one  sheet  and  welding  this 
to  the  adjoining  body  part,  also  made 
of  a  single  piece.  The  only  bolts  em¬ 
ployed  attach  the  legs.  The  oven  door 
and  interior  is  porcelain  enameled  as  in 
the  regular  line.  The  rest  of  the  body  is 
finished  in  a  new  de  luxe  baked-on 
enamel.  The  cooking  top  and  splash 


sides  have  a  dull  metal  finish.  A  radio¬ 
type  dial  regulates  a  direct-action  auto¬ 
matic  temperature  control,  without  a  re¬ 
lay,  a  new  application  of  the  Westing¬ 
house  disk  thermostat. 

At  the  same  time  Westinghouse  has 
launched  a  new  30-gal.  electric  heater 
priced  at  $57.80  as  a  companion  to  the 
new  range.  The  “Cardinal”  range  is 
now  in  production.  The  new  price  has 
been  based  on  full  distribution  and 
dealer  discounts. 


Few  New  England  Utilities 
Hard  Hit  by  Textile  Strike 

Except  in  a  few  centers  where  a  major 
portion  of  the  industrial  load  is  fur¬ 
nished  by  cotton  textiles.  New  England 
power  utilities  have  sustained  only  mod¬ 
erately  reduced  outputs  as  a  result  of 
the  strike  which  began  just  before 
Labor  Day.  Among  the  larger  places 
affected.  New  Bedford  was  most  severely 
hit  as  the  Edison  Gas  &  Electric  Light 
Company  of  that  city  supplies  power 
normally  to  about  half  the  mills  of  the 
community.  President  David  A.  Bea¬ 
man  informed  an  Electrical  World 
representative  on  Monday  that  the  com¬ 
pany’s  peak  load  had  fallen  from  a 
normal  of  45,000  kw.  in  weekday  service 
to  17,000  kw.,  and  that  the  24-hour  out¬ 
put  had  decreased  from  500,000  kw.-hr. 
to  300,000  kw.-hr.  The  shutdown  of 
local  mills  was  not  complete  until  Sep¬ 
tember  5,  as  the  tire  and  rayon  mills 
continued  in  service  for  the  first  few 
days  of  the  strike. 

The  New  England  Power  Association 
subsidiaries  in  Rhode  Island  lost  from 
5  to  7  per  cent  of  their  peak  load  last 
week;  the  Fall  River  district  of  this 
group  8  to  10  per  cent,  and  the  Lawrence 
area  was  unaffected  up  to  last  Monday. 
The  Tenney  properties  of  the  association 
north  of  Boston  were  virtually  untouched 
and  Maine  utilities  have  been  coming 
through  well.  The  proportion  of  cot¬ 
ton  textile  load  carried  by  Connecticut 
utilities  is  relatively  small  and  the  effect 
of  the  strike  was  not  prominent  in  these 
companies. 

Utility  Strike  Averted 

The  threatened  strike  of  Brooklyn 
Edison  Company  employees,  which  con¬ 
templated  first  a  city-wide  tie-up  of 
electric  light  and  power  service  and  then 
a  strike  throughout  the  Northeast,  was 
averted  last  week  by  a  settlement  effected 
by  the  Regional  Labor  Board.  Under 
the  terms  of  the  settlement  the  two  em¬ 
ployees  whose  discharge  precipitated  the 
crisis  are  to  be  reinstated  immediately 
without  prejudice  to  their  standing  and 
withdraw  their  charge  that  they  were 
discharged  because  of  their  activities 
on  behalf  of  the  union. 
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Output  Slips  Under  1933 


Jan.  Pcb.MarchAprit  May  June  July  Aug.  Sepf.  Ocf.  Nov.  Dec. 


•  Hesitation  in  manufacturing,  especially 
in  regions  affected  by  disturbances  in  the 
textile  industry,  is  reflected  in  current 
figures  on  electrical  energy  output. 
Reported  by  the  Edison  Electric  Institute 
as  1,. 564 .867, 000  kw.-hr.  during  the  week 
ended  September  8.  there  was  a  decrease 
of  1.1  per  cent  compared  with  the  corre¬ 
sponding  week  of  1933.  This  was  fore¬ 
shadowed  by  a  similar  decrease  of  0.6 
per  cent  for  the  last  week  in  August, 
when  for  the  first  time  in  16  months  the 
production  failed  to  exceed  that  of  a 
year  earlier.  A  sag  in  the  short  week 
that  includes  Labor  Day  is  normal,  but 
the  decrease  in  the  two  preceding  weeks 
was  contrary  to  the  usual  trend  at  this 
season. 

In  New  England,  where  the  output  had 
shown  signs  of  catching  up  with  last 


Power  Board  Starts 
Electric  Rate  Study 

Report  schedules  for  the  Electric  Rate 
Survey,  which  will  cover  every  community 
served  by  electricity  in  the  United  States 
(Ei.kctrical  World,  May  5,  page  665), 
are  completed  and  will  he  sent  to  all  elec¬ 
tric  utility  companies,  private  or  munici¬ 
pal,  Vice-Chairman  Basil  Manly  of  the 
Federal  Power  Commission,  in  charge  of 
surveys,  anmuinced  recently.  “Rate  fixing 
is  not  the  purpose  of  this  inquiry,”  Mr. 
Manly  said.  “That  is  the  function  of  state 
regulatory  Ixtdies.  upon  which  this  com¬ 
mission  has  no  authority  or  desire  to  in¬ 
trude.  Our  mission  is  to  find  out  what 
rates  actually  are.  what  c«.mpanies  charge 
and  consumers  pay  for  current  and  let  the 
facts  speak  for  themselves. 

“Customers’  hills  for  the  various  classes 
of  consumers  furnish  the  best  available 
basis  for  these  compilations.”  the  vice- 
chairman  continued,  “(j)nditions  and 


year’s,  a  recession  occurred,  and  in  the 
South  the  recent  gains  were  changed  to 
a  deficiency.  The  Central  industrial  area 
is  off  about  4  per  cent.  In  favorable  con¬ 
trast  the  excess  on  the  Pacific  Coast  has 
risen  to  10.8  per  cent. 

Weekly  Output,  Millions  of  Kw.-Hr. 

1934  1933  1932 

Sept.  8  ..  1,565  Sept.  9  .1,583  Sept.  10. ..  1.424 

Sept.  I...l,627  Sept.  2  .1,637  Sept.  A..  1,465 

.Aug.  25  .  ..  1,648  .Aug.  26  .1,630  -Aug.  27. ..  1,436 

Aug.  18  ..1.674  Aug.  19.  ..  1,650  Aug.  20. ..  1,432 

-Aug.  1 1 ...  1 .659  .Aug.  1 2  ..  1 .627  -Aug.  1 3 ...  1 ,4 1 5 

.Aug.  4  .1,658  .Aug.  5  .1,650  Aug.  6  ..1,427 

Per  Cent  (Change  from  Previous  Year 


Region 

Sept.  8 

Week  ended 
Sept.  1 

Aug.  25 

New  England . 

—  6  6 

—  3.  1 

—  4.8 

Middle  Atlantic .... 

-f-  0.9 

—  0.2 

-1-  0.7 

Central  Industrial  . 

—  3.9 

—  4.  1 

0.6 

West  Central . 

-t-  2.5 

-1-  6.9 

-f  10.5 

Southern  States. ..  . 

—  12 

-1-  3.8 

-h  4.0 

Rocky  Mountain  . . 

—  9.2 

—  2.4 

—  7.6 

Pacific  C oast . 

-1-10  8 

-1-  7.7 

-1-  6.0 

United  States  . 

—  1.  1 

—  0.6 

-i-  1.1 

service,  cost  of  generation  and  distribution 
vary  so  widely  that  comparisons  are  diffi¬ 
cult.  But  these  hills  will  throw  light  on 
rate  trends,  furnish  the  data  for  compari¬ 
sons  and  he  of  great  value  to  consumers  as 
well  as  to  state  regulatory  commissions  in 
the  performance  of  their  duties.  Rate¬ 
making  studies  will  he  useful  to  the  com¬ 
panies  themselves  in  standardizing  rates 
and  improving  rate  structures,  in  which 
many  progressive  concerns  are  engaged  to 
promote  the  wider  use  of  current  and  open 
new  markets  ...” 

• 

Bonneville  Bi«ls  Rejected 

Bids  for  the  design  and  construction 
of  two  60.0()0-hp.  turbines,  together  with 
governing  equipment  for  the  initial  in¬ 
stallation  at  the  Bonneville  project  on 
the  Columbia  River  (Electrical  World, 
August  25,  page  255),  have  been  rejected 
because  the  prices  bid  inv<dved  too  great 
an  expense.  Bidders  included  S.  Morgan 


Smith  Company.  Peltcui  Water  Wli  el 
Company  and  Allis-Chalmers  Manufac¬ 
turing  Company. 

More  Output  From  Fuels 

Output  of  public  utility  plants  as  re¬ 
ported  by  the  U.  S.  Geological  Suivey 
continues  to  maintain  a  lead  over  last 
year,  but  the  margin  is  growing  nar¬ 
rower.  Amounting  in  .luly  to  7,.567,- 
000,000  kw.-hr.,  it  gained  1  per  cent  over 
the  corresponding  figure  in  1933,  com¬ 
pared  with  3  per  cent  in  June  and  10  per 
cent  in  May.  The  average  daily  produc¬ 
tion  decreased  2  per  cent  from  that  in 
June,  which  is  about  the  normal  change. 

Energy  generated  from  water  power 
dropped  to  34  per  cent  of  the  total  and 
was  8  per  cent  less  than  in  July  of  last 
year.  Production  from  this  source  has 
been  reflecting  the  effects  of  drought 
conditions  by  a  progressive  decrease. 
Expre.s.sed  in  millions  of  kw.-hr.  it  had 
risen  in  April  to  3,488.  hut  declined  in 
May  to  3.218,  in  June  to  2.692  and  in 
July  to  2.599. 

Output  from  fuels,  again  increasing, 
missed  the  July  record,  set  in  1931.  hy 
only  1  per  cent  for  the  country  as  a 
whole  and  surpassed  it  in  every  geo¬ 
graphical  region  except  the  East  .South 
Central  and  Pacific.  It  was  the  largest 
for  any  month  since  December  of  that 
year. 

The  survey  statistics  include  plants  for 
electric  traction.  Bureau  of  Reclamation 
and  others  contributing  energy  for  ptd)lic 
supply  as  well  as  central  stations  for 
light  and  power. 

Regional  gains  in  per  cent  over  cor¬ 
responding  nnmths  a  year  ago  were  as 
follows: 


Region 

May 

June 

.luly 

United  States . 

+  10 

+  3 

- 1 

New  England . 

+  9 

—  .5 

—6 

Middle  Atlantic  .... 

+  10 

-L  4 

-1-1 

East  No.  Central . .  . 

+  16 

J-IO 

-t-3 

West  No.  Central  .  . 

+  2 

—  3 

-  4 

South  Atlantic . 

—  6 

-  3 

—1 

East  So.  Central  .  .  . 

+  18 

—10 

— (1 

West  So.  Central  .  . 

+  3 

+  7 

•i-fi 

Mountain . 

+  21 

-  D 

— 7 

Pacific  . 

+  14 

New  Australian  Projects 

Plans  are  being  formulated  in  Vic¬ 
toria.  Australia,  for  three  hydro-electric 
projects  aggregating  388,000  hp.  on  the 
Kiewa  River  (110,000  hp.),  the  Snowy 
River  (90,000  hp.),  and  at  Mitta  Hume. 
Murray  River  ( 188.000  hp. ) .  l  or  the 
Kiewa  project  plans  and  estimate'  liave 
been  prepared  in  readiness  for  an  early 
beginning  of  construction  as  soon  as  a 
definite  improvement  in  the  finain  ial  sit¬ 
uation  is  indicated.  The  works  are  esti¬ 
mated  to  cost  approximately  fh.i'OO.OOh 
($30,000,000),  including  main  transmis¬ 
sion  lines,  and  it  is  believed  that  this 
installation  would  be  capable  of  -leliver- 
ing  power  to  .Melbourne,  160  mile-'  away, 
at  £6  10s.  ($32.,50  at  par)  p*  r  kilo- 
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wat;  ptT  annum.  Only  preliminary 
investigations  have  so  far  been  carried 
out  on  the  Mitta-Hume  project  of  the 
Murray  River.  It  is  proposed  to  obtain 
40.000  hp.  from  the  Hume  Weir,  which 
has  just  been  completed,  and  to  combine 
this  development  with  several  hydro-elt^- 
tric  'tations  on  the  Mitta  River. 


Boston  Edison  Lamp  Users 
Rusli  Electric  Shops 

hi  a  mass  effort  to  get  “under  the 
wire"  before  free  lamp  renewals  expired 
by  order  of  the  Massachusetts  commis¬ 
sion  on  the  Boston  Edison  system  Au¬ 
gust  31,  the  public  exchanged  about  2.- 
250.000  lamps  during  August  for  new 
bulh>  at  the  33  electric  shops  of  the 
company.  This  represents  almost  60 
per  cent  of  the  total  yearly  exchange  on 
the  system. 


.4nilierst  Free  Range  Offer 
Accepted  by  Customers 

With  about  a  dozen  domestic  customers 
remaining  to  close  with  the  Western 
Massachusetts  Electric  Company’s  offer  of 
free  electric  range  replacement  in  former 
gas  installations  at  Amherst,  where  the 
affiliated  gas  company  is  going  out  of  busi¬ 
ness.  827  gas  customers  had  signed  up 
for  electric  cooking  on  August  24.  Harry 
E.  Diiren,  vice-president  and  general 
manager  of  the  electric  company,  states 
that  the  estimated  number  of  customers 
who  would  accept  the  changeover  offer  has 
been  exceeded  by  127.  About  75  per 


SHOCKED 

California  and  Maine  elections 
threw  cold  water  on  the  revolt  of 
busiii«‘ss  and  reprinted  th«‘  adniinis- 
trati\e  pump.  Private  business  and 
banking  were  dismayed,  and 
naturally  more  uncertainty  ami 
caution  exist  as  to  commitments. 
But  the  administration  is  striking 
hard  to  get  a  business  revival.  Con- 
'‘truction  project  releas«‘s  were  ex- 
pcditetl,  corn  funds  were  made 
available,  investment  needs  of  small 
business  are  to  be  supplied — all 
forces  are  in  action  to  create  a 
favorable  business  background  for 
coming  elections. 

Recessions  in  general  business 
were  greater  than  in  the  electrical 
industry.  Equipment  sales  and 
cnerg»  sales  are  holding  up  well 
and  a  September  upturn  is  expected. 
Eall  i  reight  movements  are  under 
Way  and  retail  business  is  picking 
up-  I  ipital  goods  industries  are  still 
fluiet  and  receding,  with  steel  and 
automotive  as  leaders.  Commodity 
prices  continue  up.  Stocks  and 
bond',  including  governments,  are 
•lowji.  Perspective,  business  and 
politics  are  three  elements  difficult 
*0  write  into  the  present  business 

equation. 


Utility  Stocks  Move  Downward 


W28  1929  1930  1931  1932  1933  J  F  M  A  M  J  July  Aug.  Sept.  Oct.  Nov.  Dec. 

1934 

('.ommon  stocks  of  electric  light  and  power  companies  lost  ground 
during  the  past  fortnight.  Price  changes  carried  the  Electrical  World 
index  down  to  20.2,  the  lowest  point  recorded  in  1934. 


cent  of  the  customers  have  elected  to  in¬ 
stall  ranges  of  superior  quality  to  the 
free  installation  units,  although  these 
latter  are  standard  reliable  units,  com¬ 
parable  in  many  respects  to  the  ranges 
being  offered  under  the  federal  govern¬ 
ment  plan  to  domestic  customers  in  the 
Tennessee  Valley. 


Illinois  Electric  Rate  Cuts 
Total  $6,528,000  Annually 

Electric  customers  in  the  state  of  Illi¬ 
nois  have  been  saved  approximately  $6,- 
528.000  annually  by  rate  reductions  made 
effective  by  the  present  Illinois  Com¬ 
merce  Commission,  according  to  a  report 
issued  recently  by  that  body.  In  1933 
the  commission  issued  citations  against 
the  27  companies  serving  99  per  cent 
of  Illinois  electric  customers  to  show 
cause  why  their  rates  should  not  he  re¬ 
duced.  During  that  year  lower  rates  for 
electricity  were  put  into  effect  which  re¬ 
sulted  in  an  estimated  annual  saving  of 
$4,575,000  to  the  customers.  Additional 
reductions  secured  in  1934  (up  to  August 
1 )  brought  the  total  savings  up  to  $6,- 
.528.000.  Of  this  total  saving  $3,801,000 
is  due  to  the  commission’s  action,  $217,- 
000  represents  voluntary  reductions  on 
the  part  of  the  companies  and  $2,510,000 
arises  out  of  the  transfer  of  the  3  per 
cent  federal  tax  from  the  customers  to 
the  companies. 

New  Marker  Scheme  Aclopted 

Concerted  efforts  are  being  made  by  the 
Underwriters’  Laboratories  and  the  Hy¬ 
dro-Electric  Power  Commission  of  Ontario 
to  assist  Canadian  manufacturers  of  insu¬ 
lated  wires  and  cables,  insulated  flexible 
cords,  heater  cords,  flexible  tubing,  non- 
metallic  sheathed  cables  and  similar 


products  to  adopt  a  new  color  scheme 
for  the  identification  of  these  materials. 

Arrangements  have  been  made  with  the 
Underwriters’  Laboratories  whereby  no 
marker  consisting  of  a  purple  thread 
twisted  with  that  of  another  color  will  he 
assigned  by  it  to  a  manufacturer  in  the 
United  States  for  use  on  similar  products. 
Underwriters’  Laboratories  promises  fur¬ 
ther  to  assist  Canadian  manufacturers  by 
discouraging  the  use  on  the  part  of  the 
manufacturers  in  the  United  States  of  a 
purple  thread  in  any  form,  thus  reserving 
the  purple  thread  for  the  exclusive  use  on 
these  products  by  Canadian  manufac¬ 
turers. 

Canadian  Output  Drops 

Output  of  Canadian  central  electric 
stations  during  July  amounted  to  1,621.- 
314,000  kw.-hr.,  or  a  daily  average  of 
52.300,000.  This  was  a  decrease  from 
the  June  daily  output  of  4,6.54,000  kw.- 
hr.,  or  8.2  per  cent.  This  decrease  was 
largely  in  exports,  which  decrease  from 
113,640.000  kw.-hr.  in  June  to  105,840.000. 
and  in  deliveries  to  electric  boilers, 
which  decreased  from  418.8.50,000  in  June 
to  342,6.58,000.  Deducting  these  two 
items  from  the  total  output  leaves  1.- 
172,807,000  kw.-hr.  for  July,  or  a  daily 
average  of  37.832.000.  as  against  .39.- 
205,000  kw.-hr.  in  June. 


New  York  Metal  Prices 


.\uR.  28.  1934  Sept.  II.  1934 


Onts  per 

f'ents  per 

Pound 

Pound 

( 'opiier,  elect  rolyt  i<‘ 
Lead.  .\ni.  S.  &  R.  Price 

9.00 

3  75 

9  00 

3  70 

.\ntimony . 

8.625 

8.625 

Nickel  inKot . 

35  00 

35.00 

Zinc. spot. . . 

4.60 

4.50 

Tin,  Straits. 

51  75 

51.375 

.\luminum.  99  par  cant 

23  30 

23  30 

*Blup  Eaisle. 
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Utilities  Propose  Code  Changes 

Five  years  ago  the  electric  utilities  set  about 
preparing  a  redraft  of  the  National  Electrical  Code 
in  revised  form  and  content.  This  has  now  been  filed 
officially  with  the  electrical  committee  of  the  National 
Fire  Protection  Association  and  last  week  its  features 
were  briefly  presented  to  the  electrical  inspectors’  asso¬ 
ciation.  Fundamentally,  the  proposed  form  aims  to 
enunciate  the  safety  principles  on  which  the  detailed 
rules  are  based,  to  differentiate  minor  from  major 
requirements,  to  segregate  the  inspection  technique 
from  the  statement  of  major  safety  requirements  and 
to  detach  mere  simplification  of  fabrication  practice 
from  this  safety  code.  The  power  group  disclaims  any 
intent  to  modify  the  prevailing  requirements  in  this 
new  draft.  They  look  merely  to  clarify,  justify  and 
h>gically  reclassify  those  requirements. 

Compared  with  other  codes  of  a  similar  nature 
the  wiring  code  has  to  many  appeared  to  leave  any 
but  those  who  have  grown  up  with  it  and  know  the 
bases  of  the  biennial  revisions  very  much  in  doubt  as 
to  the  whys  and  wherefores  of  the  specific  provisions. 
For  one  thing,  the  dual  function  of  protecting  both 
life  and  property  against  electrical  hazards  has  tended 
to  distort  the  relative  importance  of  some  of  the 
rules — especially  in  the  absence  of  any  pronouncement 
as  to  the  basic  safety  principles  which  it  strives  to  put 
into  wiring  practice.  Relatively  unimportant  dimen¬ 
sional  details  of  fabrication  and  mounting  are  mingled 
with  more  important  values  of  clearances  and  separa¬ 
tions.  Inspection  procedure  is  woven  in  with  specifica¬ 
tions  for  initial  installation.  Some  will  admit  all  this, 
but  say  “what  of  it?”  because  the  code  has  proven  no 
fatal  enigma  to  those  who  have  to  work  with  it. 

If  the  power  group  were  advancing  a  new  code 
which  aimed  at  new  and  untried  objectives  or  modified 
the  prevailing  specifications  to  a  material  degree  there 
might  be  some  excuse  for  other  interested  groups  to 
frown  upon  the  wholesale  proposals.  Neither  should 
the  draft  be  peremptorily  condemned  because  it  is  not 
complete  in  all  respects.  It  deserves  careful  consider¬ 
ation  for  one  good  reason,  and  that  is  that  it  moves  in 
the  direction  of  exposing  every  rule  and  requirement 


to  a  reconciliation  with  some  basic  principle  of  elec¬ 
trical  safety.  Unless  and  until  those  principles  can  be 
agreed  upon  there  is  always  the  risk  that  detailed 
requirements  will  conflict,  be  unnecessary  or  capricious 
or  be  otherwise  ineffective  in  promoting  safety  con¬ 
sistent  with  the  cos^of  attaining  it. 

It  deserves  consideration  for  another  reason,  and 
that  is  that  a  code  which  carried  its  full  justification 
within  its  covers  would  be  most  likely  to  promote  what 
is  good  for  all  the  parties  to  it — a  use  of  as  much 
electricity  and  of  all  kinds  of  electrical  facilities  as 
the  public  can  afford  to  buy  and  use  with  adequate 
safety.  Anything  which  contributes  little  or  nothing 
to  sound  safety  would  be  discarded  or  shifted  to  some 
more  appropriate  code.  Any  device  or  practice  which 
flouts  the  stated  principles  of  safety  would  have  a  hard 
time  gaining  acceptance  to  the  point  where  it  could 
hope  to  win  formal  approval. 

No  one  is  ready  to  say  that  the  proposed  draft  is 
good  enough  and  complete  enough  to  merit  approval 
as  it  stands.  It  has  been  filed  in  good  faith  by  a  group 
that  cannot  afford  not  to  have  the  public  interest  at 
heart,  one  that  believes  in  safety  and  practices  it  whole¬ 
heartedly  and  one  that  probably  needs  wiremen,  in¬ 
spectors,  contractors,  manufacturers  and  insurers  as  its 
friends  more  than  they  need  one  another.  The  code 
proposed  deserves  thorough  impartial  study  to  ascer¬ 
tain  its  virtues  and  its  shortcomings. 


Municipals  to  Tax  Themselves 
and  Curtail  Profits 

Another  decision  has  been  rendered  to  restore 
.  the  equities  between  privately  owned  and  pub¬ 
licly  owned  electric  systems.  Boonville  has  been  told 
by  the  New  York  Public  Service  Commission  that  it 
cannot  absolve  its  municipal  plant  from  taxes  because 
the  tax  lost  from  the  possible  private  company  is  a 
definite  element  in  cost  of  rendering  service  to  the 
public.  Further,  the  commission  says  the  tax  item 
should  be  more  than  a  bookkeeping  entry;  it  should 
actually  be  paid  to  the  tax  collector  as  if  it  came  out 
of  private  enterprise.  Operating  somewhat  in  the  op¬ 
posite  direction  is  the  disposition  of  the  commission 
to  frown  upon  the  municipal  rates  being  set  so  high 
as  to  return  a  profit  to  the  town  treasury  for  general 
purposes. 

By  this  opinion  the  status  of  the  municipal  plant 
as  a  quasi-private  enterprise  is  confirnied  and  brought 
within  the  same  boundaries  as  the  regulated  quasi¬ 
public  plant  under  private  ownership.  The  pronounce- 
tnent  also  constitutes  a  significant  step  toward  stopping 
the  boasts  that  municipal  plants  are  here  and  there  so 
profitably  operated  at  low  rates  as  to  pay  all  or  most 
of  the  town’s  operating  expenses.  In  addition  it  tends 
l(>  check  the  reduction  of  rates  below  cost  by  forcing 
the  inclusion  of  taxation  on  the  system  as  an  item  of 
operating  cost. 
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These  various  departures  from  former  regulatory 
indecision  on  these  points  can  only  be  counted  as  emi¬ 
nently  fair  by  proponents  of  both  public  and  private 
systems,  even  though  the  latter  may  dislike  the  com¬ 
mission’s  notion  that  municipal  consumers  should  not 
be  called  upon  to  pay  a  return  on  plant  value,  the 
bonds  for  which  have  been  completely  amortized  out 
of  earlier  earnings. 

Removing  Barriers  to 
Meter  Modernization 

Agreement  of  utilities  and  meter  manufacturers 
.  to  standardize  over-all  dimensions  of  single-phase 
meters  and  provide  them  with  either  of  two  types  of 
terminals  has  benefited  both  groups.  It  has  permitted 
users  to  go  forward  with  the  new  sequence  type  of 
mounting  with  its  numerous  advantages  without  tying 
themselves  to  any  one  make  of  meters.  In  turn,  the 
manufacturers  are  benefited  by  the  larger  replacement 
market  created  by  removing  some  obstacles  which  de¬ 
layed  utilities  responding  to  this  new  development. 

Now  along  comes  a  new  meter  sub-base,  adopted 
by  the  New  York  Edison  Company  and  the  United 
Electric  Light  &  Power  Company,  which  accommodates 
one  of  the  new  meter  standards  and  meets  all  of  the 
recommendations  of  the  E.E.I.  and  A.E.I.C.  committees. 
Coupled  with  the  foregoing  agreement,  a  great  step 
forward  has  been  made  in  meeting  users’  requirements 
and  giving  all  meter  and  cabinet  manufacturers  an 
equal  chance  at  new  business. 

With  the  idea  discussed  elsewhere  in  this  issue 
b)  Albert  J.  Allen  extended  to  accommodate  the  other 
standard  terminal  arrangement,  the  barriers  to  wide¬ 
spread  replacement  of  obsolete  meters  and  installations 
will  be  largely  removed. 

The  Only  Road 
That  Leads  to  Load 

An  old  French  maxim  says:  “To  the  valiant  heart 
nothing  is  impossible.”  This  is  good  gospel  for 
the  commercial  executives  of  the  power  industry  right 
now. 

1  here  is  no  better  proof  of  this  philosophy  than 
the  triumph  of  electric  refrigeration.  In  the  past  seven 
years  i  lose  onto  $35,000,000  has  been  spent  to  sell  an 
idea  and  create  a  public  interest  and  demand.  And 
despite  tradition  and  depression  the  idea  drove  on  to 
spec  lacular  success.  Money,  man-power  and  imagi¬ 
nation  did  it.  Courage,  effort  and  enthusiasm,  organ¬ 
ized  nationally  and  in  the  cities,  went  over  the  top 
together  and  won. 

So  me  people  credit  this  achievement  to  some 
psychii  appeal  of  refrigeration  itself.  But  it  was  not 
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that.  It  was  the  preparation,  the  progressive  policies, 
the  persistence  and  the  pressure  of  the  selling  that 
built  the  market  for  refrigeration,  and  is  still  doing  so. 
And  that  is  the  secret  of  all  great  accomplishments  in 
marketing.  Consider  the  kodak,  the  victrola,  the  radio 
and  the  modern  bathroom. 

The  load-building  problem  of  the  power  com¬ 
panies  today  is  not  to  find  the  market  for  their  output. 
That  lies  all  about  them  in  plain  sight,  in  industry,  in 
commercial  buildings  and  in  the  home.  There  is  no 
lack  of  things  to  sell  nor  customers  to  sell  to.  And 
electric  cooking  and  air  conditioning  will  be  as  popu¬ 
lar  as  refrigeration  when  we  make  them  so. 

The  question  is,  have  the  executives  and  the  direc¬ 
tors  of  the  power  companies  the  conviction  and  the 
courage  to  tackle  the  local  selling  job?  If  so,  they 
have  but  to  appropriate  the  money,  prepare  the  plans, 
provide  the  personnel  and  drive  forward  on  the  pro¬ 
gram.  It  means  the  organizing  of  all  the  local  out¬ 
lets — utilities,  dealers,  contractors,  wholesalers — the 
co-ordination  of  all  the  proven  influences — advertising, 
demonstrating,  selling,  financing.  The  manufacturers 
then  must  bind  these  local  campaigns  into  a  compel¬ 
ling  national  movement. 

There  is  only  one  cure  for  low  rates  and  high 
taxes,  and  that  is  load.  There  is  only  one  road  to  load, 
and  that  is  selling.  But  to  the  “valiant  heart”  these 
things  are  possible. 


To  Stub  or  to  Replace 

To  STUB  or  not  to  stub  a  pole  is  usually  determined 
from  an  equation  in  which  the  money  cost  of  the 
pole  per  year  during  its  remaining  life  unstubbed  is  set 
against  the  same  cost  during  the  longer  remaining  life 
made  possible  by  stubbing.  If  stubbing  will  result  in 
d  lower  cost  per  year,  it  is,  obviously,  advisable  to  stub. 
But,  is  it? 

At  the  present  time,  when  economy  is  stylish  in 
overhead  lines,  many  distribution  engineers  have  taken 
their  pole  stubbing  very  seriously  indeed.  And  it  is 
right  that  they  should.  They  have  worked  out  beautiful 
tables  and  graphs  by  means  of  which  the  stubbed  or 
unstubbed  destiny  of  any  pole  may  quickly  be  settled. 
But  it  is  quite  possible  that  a  pole,  positively  indicated 
for  stubbing  by  the  graphs  and  tables,  just  as  positively 
should  not  be  stubbed. 

A  treated  stub  costs  money.  It  does  not  take  a  lot 
more  money  to  buy  a  25-  or  a  30-foot  pole.  And  the 
difference  in  cost  between  stub  and  pole  is  lessened 
when  the  two  are  in  the  ground.  Considering  stubbing 
clamps  and  ties  and  considering  that  the  deteriorated 
pole  perhaps  is  carrying  only  a  couple  of  brackets,  or 
maybe  a  pair  of  primaries,  and/or  a  pair  of  secondaries 
on  a  single  arm,  it  may  very  well  be  possible  that  the 
pole  cost  per  year  will  be  very  much  less  if  the  pole 
is  not  stubbed,  but  is  replaced.  It  is  well  to  stop  and 
think  of  this  possibility. 
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work,  but  it  means  that  all  work  must 
be  done  overhead  in  chipping,  grind¬ 
ing  and  welding.  Wherever  possible  it 
is  done  and  permits  the  repair  without 
dismantling  the  unit.  The  spongy  and  Lightning  arresters  on  the  Odd-volt 
honeycombed  area  in  the  cast  iron  is  traction  feeders  from  the  substations  of 
chipped  out  until  sound  metal  is  left,  the  Public  Service  Company  of  North- 
These  areas  are  drilled  and  steel  studs 
screwed  in  about  3  in.  apart.  On  this 
base  the  welder  applies  the  first  layer 
of  weld  metal  and  sufficient  layers  to 
build  up  the  surface  to  its  original 
thickness.  One  or  two  coats  of  alloy 
steel  are  normally  used  for  the  finish¬ 
ing  coat,  frequently  of  chromium  and 
nickel,  to  provide  a  wearing  surface 
to  resist  the  vacuum  pitting  more  suc¬ 
cessfully  than  the  cast  iron.  The  final 
surface  is  ground  smooth  with  electric 
or  air-driven  grinding  machine. 

Where  there  is  a  great  deal  of  sand 
in  the  water  there  is  also  a  great  deal 
of  wear  on  the  gates,  which  control 
the  flow  of  water  to  the  wheel,  and  on 
other  portions  of  the  unit  in  contact 
with  the  water.  In  some  cases  bush¬ 
ings  and  clearance  bands  have  been 
almost  completely  worn  away.  Some¬ 
times  it  is  possible  to  weld  these  and 
use  them,  but  in  others  it  is  necessary 
to  purchase  new  parts.  At  one  sta¬ 
tion  of  the  company  a  major  repair 
of  this  kind  usually  has  to  be  made  on 
each  wheel  about  once  every  two 
vears. 


Safe  Openings 
for  Disconnects 


Repair  Cost  Cut 
by  ^^Dental”  Welding 


For  about  eight  years  the  Tennessee 
Electric  Power  Company  has  been  re¬ 
pairing  cast-iron  waterwheel  units 
using  improved  types  of  welding  rods 
and  studs.  An  average  of  two  or  three 
runners  per  year  have  been  welded, 
using  as  much  as  8(K)  lb.  of  rod  on  a 
single  wheel,  according  to  R.  H.  Ben¬ 
nett,  Jr.,  and  j.  G.  Russell  recently  in 
Electro  Topics.  Results  obtained  show 
that  the  repairs  can  be  made  in  this 
manner  at  a  considerable  saving  over 
the  cost  of  purchasing  hew  runners 
for  the  units. 

Large  slow-speed  wheels  are  subject 
to  severe  erosion  and  runners,  wearing 
plates  and  adjoining  rings  are  so  worn 
that  frequent  maintenance  is  required. 
I'he  most  severe  enemies  are  sand  and 
vacuum  pitting.  The  latter  action 
occurs  at  a  point  on  the  runner  where 
the  stream  of  water  leaves  the  back  of 
the  runner  plates.  Beginning  with 
small  holes,  it  progresses  until  a  con¬ 
siderable  area  has  been  honeycombed. 

The  method  of  repairs  used  in 
waterwheel  welding  is  similar  to  the 
work  of  a  dentist  in  filling  a  tooth. 
The  least  expensive  method  of  getting 
at  the' wheel  is  to  build  a  wooden  scaf¬ 
fold  in  the  draft  tube  from  which  to 


Automatic 
rlii^ronnertion  of 
liKhlniiif; 
arrester 


ern  Illinois  cannot  be  inspected  nor 
worked  on  while  they  are  hot.  When 
the  arrester  box  is  opened  the  arrester 
is  automatically  disconnected.  The 
arrangement  is  shown  in  the  accom¬ 
panying  sketches.  An  ordinary  600- 
( Continued  on  pa^e  51 1 


Bef«>re  and  after  appearance  of  a  lS,000-hp.  unit  at  Oroee  No.  2  show  daman'e  and  welding  transformatio*! 
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.  ...  and  the  1-20  METER  ELEMENT 

FITS  ALL  FOUR  WITHOUT  MODIFICATION 


"  MR4I;H.HH.IKI< 


votr* 

tts-iao 


THIS  IS  THE  I-20S  METER 
— a  socket  or  pluft-in  type  for  indoor 
or  outdoor  installation,  with  conduit 
or  tamperproof-cable  wiring. 


THIS  IS  THE  I-20B  METER 
—  identical  with  Type  I-20A  except 
that  all  the  necessary  facilities  for  dis¬ 
connecting,  reconnecting,  and  testing 
are  included  under  the  terminal  cover. 
Pull  box  and  cover  (not  shown)  per¬ 
mit  conduit  or  tamperproof-cable 
wiring. 


THIS  IS  THE  I-20A  METER 
—a  standard  meter  unit  with  many 
new  and  improved  features,  such  as  a 
weatherproof  die-cast  base  and  a 
strong,  corrosion-resisting  sealing 
arrangement.  Pull  box  and  cover 
(not  shown)  permit  conduit  or  tam¬ 
perproof-cable  wiring. 


THIS  IS  THE  I-20C  METER 
— a  completely  armored,  fully  pro¬ 
tected  meter  unit.  It  is  identical  with 
I- 2  OB  except  for  the  connection  block 
and  protector  case.  Ideal  for  indoor 
or  outdoor  installation,  with  conduit 
or  tamperproof-cable  wiring. 


IHE  combination  of  a  standardized 


meter 

^  element  with  four  types  of  mounting  makes 
possible  the  greatest  flexibility  with  respect  to 
safety  features,  test  facilities,  and  protection 
against  energy  diversion.  It  simplifies  the  re¬ 
placement  of  older  types  of  meters,  because  it 
offers  the  choice  of  replacing  the  meter  only 
(with  Type  I-20A)  or  of  completely  modernizing 
the  installation,  either  indoors  or  outdoors. 
With  the  proper  fittings,  all  four  types  can  be 
used  with  conduit  or  tamperproof  cable.  General 
Electric  Company,  Dept.  6A-201,  Schenectady, 
New  York. 
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The  1-20  meter  element  is  assembled  as  a  unit 
upon  a  strong  cast-iron  grid,  so  that  it  fits  all 
four  types  of  mounting  —  A,  B,  C,  and  S  —  even 
to  the  length  and  location  of  the  leads.  No  sold¬ 
ering  or  lead  extensions  are  required. 


YOU  CAN  MEET  EVERY  REQUIRE¬ 
MENT  WITH  l-ZO  METERING 


GENERAL 


ELECTRIC 
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What  Will  Your  Railway 
Power  Load  Be  in  1938? 


Consumption  of  central- 
station  energy  in  1929, 
by  important  customers 
{in  millions  of  kilowatt- 
hours').  Industrial  clas¬ 
sifications  as  in  latest 
complete  census  report. 


6,919 


2,749 


COTTON  ICE,  CEMENT  ELECTRIC  PETROLEUM  RUBBER  BREAD  AND 

GOODS  MANUFACTURED  MACHINERY.  REFINING  TIRES  &  OTHER 

APPARATUS  INNER  BAKERY 

&  SUPPLIES  TUBES  PROOUaS 


HOMES  TRACTION  CHEMICALS  IRONSSTEEL  PAPER 
NOT  BLAST  FURHftCES, 

ELSEWHERE  STEELWORKS 
CLASSIFIED  TROLLING  MILLS 


DO  you  realize  that — even  in  1929,  when  industrial  load  was  at  its  peak — the 
transportation  systems  of  this  country  ranked  second  in  importance  as 
customers  for  electric  energy?  What  was transportation  load  in  1929;  what  was 
it  in  1933?  What  will  it  be  in  1938  unless  steps  are  taken  to  interrupt  the  present 
trend? 

What  Is  the  Trend  of  Your 
Street-railway  Power  Load? 


Of  the  48,000  street  cars  owned  by  city  railways,  22,000  (estimated)  are  more  than 
20  years  old  and  must  be  replaced  during  the  next  ten  years.  These  22,000  street 
cars  now  provide  an  annual  power  load  of  2,333,000,000  kilowatt-hours  at  the  a-c. 
bus  bars. 

What  Are  You  Doing 
to  Retain  This  Load? 


The  replacement  of  old  transportation  equipment  by  modern  street  cars  or  track¬ 
less  trolley  coaches  will  retain  city  transportation  systems  as  one  of  your  largest 
customers.  General  Electric,  Schenectady,  New  York. 


GENERAL 
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THE  G-E  tubular-type  tank  is  unusually  strong  and  durable.  Round  tubes  are 
welded  at  each  end  into  short  radial  headers  which  are,  in  turn,  welded  to  the 
tank.  This  construction  minimizes  the  number  of  welded  openings  in  the  tank 


Cleaning  and  painting  in  service  are  easy  because  ample  distance  is  provided 
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welds  are  external,  hence  they  are  readily  accessible  for  inspection. 

To  prove  oil  tightness,  the  assembled  tubes  and  headers  are  tested  with  gas  at 
a  pressure  of  80  lb.  per  square  inch. 

This  cooling-tube  construction  is  just  one  of  many  reasons  why  G-E  power 
transformers  stand  up  in  service.  Every  detail  of  material  and  workmanship 
contributes  to  one  end  —  the  most  reliable  transformer  that  can  be  built. 
GENERAL  ELECTRIC  COMPANY.  SCHENECTADY,  N.  Y. 
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Groundiiif^  Outdoor  Meter  With  Attic  Entrance 


• .  A  ' 


111  some  cases  the  M  }ijj  _ ^ 

code  allows  load  j  ' 

wires  being  run  in  |  |  W,'"Tesi- block  \ 

the  same  conduit  as  1}  ■_jTrnT  Po^enfia!  wires  No.  12'-'  *i  [_ 
Ihe  line  wire,  and  .hat  MoS^XiTCn-  Till 

reduces  the  cost  of  W,  IJ Jj|  ill 

installing  a  meter  out-  ^  Fri  | 

doors  on  a  house 

where  the  service  en-  ^ Sect/ box  cf  ^h,s  pomf---""^ 

trance  is  necessarily  I  ^"Ho-^goi/vanizeo/ cono/u/i-  for 

through  the  attic.  ''Ton^ucfJr" 

More  generally,  how¬ 

ever,  the  layout  as  fol-  sii^i.*Ph«. 
lowed  hy  Southern 

1  uhlic  Utilities  Com-  System  ftrounded  at  tt 

pany  is  as  shown  in 
t  h  e  accompanying 
sketch.  A  ground 
clamp  must  be  used 

to  connect  the  ground  wire  to  water  pipe  or  driven 
ground.  Whenever  possible  to  do  so  a  bushed  el¬ 
bow  should  he  used  for  the  conduit  entrance  to  the 


!  Service  leao//[ 
j  24"  long!  '  | 

f nf ranee  cap  ‘ 


-House  brackets 
;^^Sio/e  outlet  L 

L  B.  fitting/ 
with 

^  —  weather  ■ 
proof 
gasket 

^Remove  2  wires 
I  lighting  service 


Three  Wire 
SirK^le  Phoise 


Two  Wire 
Single  Phoise 


2  conduit 
to  ground 


System  ftrounded  at  the  meter  box 


I  If  water  pipe 
I  not  available 
'  ^  use  driven 

_  ,  around 


Scheme  for  attic  entrance  -Y  1  1 

building  instead  of  a  fitting  with  a  removable  cover; 
no  fitting  with  a  removable  cover  is  permitted  on  the 
line  side  of  the  box. 


Making  Up  45-Kv.  Outdoor  Pothead 


Hothead  installation  on  high 
voltages  is  a  comparatively  re¬ 
cent  art.  It  requires  more  ex¬ 
perience  and  skill  than  the  old 
low-voltage  pothead.  It  is  of 
great  importance  because  a 
high-voltage  pothead  failure 
may  represent  a  very  important 
and  extended  shutdown.  Care¬ 
ful  instructions  such  as  given 
here  by  the  Detroit  Edison  Com¬ 
pany  for  a  45-kv.  pothead  should 
he  prepared  in  each  case; 

(a)  Train  cable.  Center  line  to 
be  in.  from  flat  surface  on  wliicb 
potbead  is  supported,  (b)  Saw  off 
end  of  cable  30j  in.  from  point  where 
center  line  of  lower  supporting  bolts 
of  pothead  will  be  located.  (c) 
Mark  lead  sheath  6J  in.  below  center 
of  the  lower  bolt  holes  in  framework. 
Assemble  clamping  flange  with  bot¬ 
tom  edge  in  line  with  this  mark,  (d) 
Oease  sheath  |  in.  above  top  of 
clamping  flange,  (e)  Remove  sheath 
from  end  of  cable  back  to  crease  and 
bell  to  fit  clamping  flange. 

(f)  Protect  cable  insulation  from 
scorching  in  succeeding  operations  by 
winding  a  strip  of  dry  clean  cloth 
around  it.  pushing  it  down  as  far  as 
possible  between  sheath  bell  and  in¬ 
sulation  and  covering  with  varnished 
cambric  tape.  Support  cable. 

(g)  (4iamfer  edge  of  sheath  bell 
and  solder  ring  (which  should  just 
meet )  with  pointed  edge  of  scraping 
tool.  Solder  sheath  bell  to  solder 


ring.  Scrape  solder  to  an  even  level  and  remove 
all  dirt  and  protecting  tape  and  cloth,  (h)  Apply 
one  layer  of  half-lapped  f-in.  varnished  cambric 


rj  SWtL  »■  holes 


»  jj  /  BOTH  CONTACT 

<•  wT-  /  TO 

f« 

CONNECTOH  Ht  1//'“’*'’^'’’ 


-NOTE  ANCHOR  RING  TO  BE  CEMENTEB 
SO  THAT  TOP  Of  WNG  ANp  TOP  Of 
POSCELffl  TUBE  are  in  ONE  PLANE 

-i  i  «QLE3  rOfi  SOLOERiNG 

'POPCELAM  CUBE  S;  BORE 

I-  latep  Of  i  LAPPEP  i \5,  tape 
OYER  fACtOBT  WSVLATi^ 


LEAP  S*ATH 
f  TO  BE  SOLPEREP 
*  TO  LEAP  BtlO 

,-i’g  i“<ai  STRAP 


CABLE 
ENTRANCE 
TYPE  IEUlK} 


tape  over  factory  insulation  of  con¬ 
ductor,  starting  at  sheath  bell  and 
winding  in  same  direction  as  factory 
insulation  tapes  to  point  2^  in.  from 
end  of  conductor.  Tie  ends  securely 
with  binding  twine,  (i)  Remove  con¬ 
ductor  insulation  for  a  distance  of  2^ 
in.  from  end,  cutting  off  ends  of  in¬ 
sulation  square. 

( j)  Cover  conductor  insulation  with 
varnished  cambric  or  clean  cloth  to 
protect  it  in  succeeding  operations. 

(k)  Tin  ends  of  conductor  and  in¬ 
side  of  underground  lug  (connector). 
Sweat  lug  onto  conductor  end.  (1) 
Remove  protecting  cloths,  dirt  and 
foreign  material  from  conductor  in¬ 
sulation.  Wipe  clean. 

(m)  .Slip  gasket  over  cable.  Slip 
pothead  onto  cable  so  as  to  seat  un¬ 
derground  lug  in  position.  Smear 
both  sides  of  gasket  with  sealing  var¬ 
nish.  Bolt  clamping  flange  securely 
to  pothead.  Screw  cork  gasket,  lib¬ 
erally  covered  with  sealing  varnish, 
tightly  in  place  on  top  of  projecting 
lug  by  means  of  hood  nut  provided, 
(n)  Bolt  pothead  to  support. 

(o)  Remove  vent  plug  from  end  of 
insulator.  Fill  pothead  through  fun¬ 
nel  and  pipe  connection  with  hot 
compound.  Remove  funnel  and  pipe, 
screw  in  pouring-hole  plug  and  allow 
to  cool  at  least  hours.  With  vent 
plug  removed,  fill  again.  Repeat  fill¬ 
ing  and  cooling  as  many  times  as  nec¬ 
essary  completely  to  fill  the  pothead. 
.Smear  threads  of  vent-hole  plug  with 
sealing  varnish  and  screw  in  place. 

(p)  Screw  on  overhead  cable  lug. 

(q)  Attach  copper  ground  strap 
(Jxl  in.)  to  clamping  flange.  <r) 
Attach  tag  securely  to  cable  le  low 
pothead. 


■I 
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volt  cutout  switch  of  the  kind  used  on 
street  <"ars  is  attached  on  the  top  of 
the  lightning  arrester  box  and  partly 
supported  by  a  S^-in.  clip  angle.  An 
arm  consisting  of  two  x  |-in.  iron 
bars  connects  the  handle  of  the  switch 
with  an  iron  bar  attached  to  the  cab¬ 
inet  door.  As  the  door  is  opened  the 
:  connecting  arm  automatically  pulls 
the  switch  handle  and  thus  disconnects 
■  the  line.  The  switch  closes  by  the 
j  reverse  action  when  the  door  is  closed. 


To  Keep 

Vault  Floors  Dry 

Br  RICHARD  BANZ 

Chicago,  Ill. 

In  a  modern  concrete  manhole  or 
transformer  vault  ground  water  pene¬ 
tration  through  the  walls  has  been 
pretty  well  eliminated.  But  resistant 
walls  offer  no  protection  against  sur¬ 
face  water,  which,  particularly  in  ven¬ 
tilated  vaults,  often  becomes  a  serious 
problem  because  it  flows  in  through 


Place  for  sump  is  close  to 
water  entrance 

the  ventilating  openings.  The  natural 
recourse  is  to  install  a  sump  pump, 
hut  how  and  where  to  install  it  for 
best  results  is  a  trick.  First  thought 
is  to  slope  the  floor  to  a  center  point 
Mid  put  the  sump  there.  But  this 
makes  a  wet  floor  because  the  water 
has  to  travel  over  it  to  get  into  the 
sump. 

As  shown  in  the  accompanying 
drawing  the  Commonwealth  BMison 
Company,  Chicago,  seeks  to  avoid  wet 
vault  floors  and  is  reasonably  suc- 
‘^ssful  in  doing  so  by  placing  the 
sump  very  close  to  the  lower  ventilator 
opening.  A  channel  is  left  in  the 
door  so  that  water  coming  down  the 
*Wt  flows  directly  into  the  sump, 
^ater  flow  into  the  upper  ventilator 
does  not  present  such  a  problem  be- 
'^use  the  water  is  drunk  in  by  the 
crushed  stone  at  the  bottom  of  the 
®oort  shaft.  But  this  convenient  dis¬ 
position  iss  not  possible  in  the  lower 


Three  metal  boxes  shield  high-tension  studs  of  transformer  bank 


opening  because  the  bottom  of  the 
shaft  must  be  sealed  to  prevent  the 
entrance  of  ground  water. 

Steel-Clad  Bank 
for  Public’s  Safety 

By  J.  D.  WHITAKER 

Service  Department,  Westlnghouse  Electric 
&  Manufacturing  Company, 
Minneapolis,  Minn. 

Because  it  was  not  practical  to  iso¬ 
late  from  the  public  a  4,0(X)-volt,  600- 
kva.  transformer  bank  installed  in  a 
public  building  principles  of  metal- 
clad  switchgear  were  applied.  All 
live  parts,  including  high-  and  low- 
tension  bushings  and  wiring,  were 
completely  incased  in  metal.  To  sim¬ 
plify  the  manufacture  of  the  trans¬ 


former  terminal  boxes  the  tanks  were 
made  square  without  radiator  tubes 
on  the  front  or  bank.  The  “stud” 
high-tension  and  low-tension  trans¬ 
former  terminals  were  mounted  on  the 
front  and  back  of  the  transformer, 
about  8  in.  below  the  cover.  Mount¬ 
ing  pads  of  2x2-in.  angle  irons  2  in. 
long  were  welded  to  the  tanks  to  sup¬ 
port  the  steel  terminal  boxes.  On  the 
high-tension  side  of  the  bank  three 
roomy  steel  boxes,  fitted  snuggly  to 
the  transformer  tank,  covered  the  high- 
tension  stud  terminals.  The  steel 
boxes  have  removable  covers  and  are 
connected  to  each  other  by  a  conduit 
nipple. 

The  high-tension  supply  is  brought 
to  the  transformer  bank  in  conduit  and 
connected  to  the  transformer  through 
a  pothead  in  the  center  terminal  box; 


Low-tension  side  of  transformer  bank  showing  arrangement  of  bus  structure 


Connections  on  the  low-tension  side  of 
the  transformers  are  made  by  a  copper 
bus  structure,  similar  to  a  switchboard 
bus  structure.  The  buses  are  mounted 
one  above  the  other  with  bus  insulators 
supported  by  a  fabricated  steel  structure 
forming  part  of  the  box  framework. 


Standard  switchboard  parts  and  ma¬ 
terial  were  used  in  manufacturing  the 
buses  and  making  the  connections.  The 
current  transformers  for  metering  the 
power  output  of  the  bank  are  connected 
in  the  circuit  between  the  transformers 
and  the  buses. 
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because  of  higher  currents  and  six 
feeders  the  low-tension  arrangement  is 
not  as  simple.  Instead  of  using  three 
boxes  a  single  steel  box  with  a  remov¬ 
able  front  cover  extends  across  the 
entire  low-tension  side  of  the  trans¬ 
former  bank.  It  houses  a  bus  struc¬ 
ture  and  the  low-tension  stud  termi¬ 
nals.  Conduit  lead-offs  for  the  six 
low-tension  feeders  are  in  the  bottom 
of  the  steel  box. 


Entrance  Cost 
Experiences  Compared 

In  practically  90  per  cent  of  all 
service  installations  approved  cable 
assembly  can  be  installed  with  consid¬ 
erable  saving  over  the  older  method  of 
using  rigid  conduit,  steel  tube  and 
standard  wire.  This  was  the  conclu¬ 
sion  reached  by  S.  B.  Clark  of  North¬ 
western  Electric  Company,  Portland, 


An^  appnmd  S-circuif- 
cabinet  (io  be  selected 
by  contractor) 


v  ,1," 

1/4x24 
' conduit  nipple 

Water  heater 
=  To  range 
Waterheafer 

]^ii,StnpeirMr 

'Liahting;7S0v. 
SOamp.cirbkr 

Y^ange,2S0v. 
^ampeir  bkr 

'Neutral  bar 
to  be  solidly 
grounded  to 
cabinet 


Service  entrance  cable  810  less  than  rigid  conduit 
for  full  service  to  new  residence 

Typical  layout  for  range  and  water  heater  service  em¬ 
ploys  available  code-approved  equipment  in  units  that 
minimize  field  labor.  Range  and  hot  water  service  units 
may  be  added  to  service  box  at  small  expense  when  re¬ 
quired.  Such  cabinet  provides  diversion-proof  entrance 
service. 

Ore.,  in  reporting  an  analysis  of  these  tutes  a  100  per 
costs  at  the  recent  Portland  meeting  of  proof  entrance 


the  Northwest  Elec¬ 
tric  Light  and  Power 
Association.  These 
detailed  cost  experi¬ 
ences  assume  the  use 
of  outdoor  inverted 
sequence  metering  in 
conjunction  with  the 
cable  assembly. 

The  accompanying 
table  and  illustration 
show  comparative 
methods  and  costs 
for  range  and  hot 
water  heater  connec¬ 
tions  in  new  resi¬ 
dences  with  a  service 
cabinet  that  provides 
for  these  services 
along  with  a  maxi¬ 
mum  of  ten  lighting 
circuits.  A  cabinet 
of  this  type  consti- 
cent  current-diversion- 


Cost  of  Adequate  Service  Installation  for  Range,  Light  and  Water  Heater 

for  New  Residence 


Number 

Unit 

Extended 

Required 

Cost 

Cost 

15  1 

(0. 18290 

$2.7435 

2 

0.03300 

0.0660 

1 

0.05450 

0.0545 

2 

1.02900 

2.0580 

2 

0.3136 

0.6272 

1 

0.5860 

0.5860 

1 

0.1200 

0.1200 

55 

0.03815 

2.0983 

(Pi  ice  dependent  on  selection) 


A  —Using  Rigid  Conduit 

Item 
Service 

I  J-in.  Conduit,  ft . 

1  J-in.  Conduit,  locknuts . 

j  t-jn.  Conduit  bushings . 

'  j-in  Lb.  condulet . 

j-in.  Blank  condulet  covers . 

j-jn.  Entrance  condulet  and  cover . 

i-in.  Short  conduit  nipple . 

No.  4  R.C.  stranded  wire,  ft . 

lOO.A.  8-cir.  cabinet  (as  selected  by  con¬ 
tractor . 

Misc. — tape,  solder,  etc .  Job 

Materij .  $8.85 

Labor .  9.00 

Range 

I -in.  Conduit,  ft .  15 

I -in.  Conduit,  locknuts .  4 

I -in.  Conduit,  bushings .  2 

No.  6  R.C.  stranded  wire,  ft .  55 

Outletbox,  4fjx4|Ix2i  in .  I 

4  H  in.  Outlet  box  cover,  plain .  I 

Federal  bushing  No.  3A .  I 

Misc. — tape,  solder,  etc .  Job 

Material .  $5.15 

Labor .  3.00 

Water  Heater 

J-in.  Conduit,  ft . 

J-in.  Conduit  locknuts . 

j-in.  Conduit  bushings . 

J-jn.  Conduit,  ft . . 

i-in.  Conduit  locknuts . 

J-in.  Conduit  bushings . 

4x4x  I  J-in.  Outlet  box . 

2/c— No.  l2Bx..ft . 

C'onnectors  fot  2/e — No.  l2Bx. 

No.  1 2  R.C.  wire,  ft . 

Blank  covers  for  4x  4-in.  box . 


0. 1352 
0.0215 
0.0415 
0.02985 
0.53600 
0.21600 
0.06000 
0.50000 


2.0280 
0.0860 
0.0830 
1.6418 
0.5360 
0.2160 
0.0600 
1 . 2500 


2 

4 

2 

15 

4 

2 

1 

6 

2 
92 

I 


0.09410 

0.01300 

0.02250 

0.07370 

0.00665 

0.01015 

0.12000 

0.06000 

0.04400 

0.00754 

0.04800 


0.1882 

0.0520 

0.0450 

1.1055 

0.0266 

0.0203 

0.1200 

0.3600 

0.0880 

0.6937 

0.0480 

0.2500 


Misc. — -tape,  solder,  etc .  Job 

Material .  $3.00 

Labor .  2.50 

Grounding 

J-in.  Conduit,  ft .  10  0.07370  0.7370 

j-in.  Conduit  locknuts .  2  0.00665  0.0133 

j-in.  Conduit  bushings .  1  0.01015  0.0102 

j-in.  Groundlet .  1  0.60000  0.6000 

Groundiumper — 12in .  1  0.26200  0.2620 

No.  8  R.C.  wire,  ft .  12  0.01482  0.1778 

Material .  $1.80 

Labor .  1.00 


Total  material . $18.80 

Total  labor .  15.50 


Grand  toUl . $34.30 


Item 

Service 

Entrance  cap.  No.  5536 . 

3/c — Entrance  cable  (2/ 4- 1/6)  ft . 

5/c — Entrance  cable  ( 2/4- 1  /  6-  2/ 1 0) ,  ft 

Box  connectors  No.  3206 . 

Box  connectors  for  1-in.  Bx . 


tractor) . 

Cable  Straps . 

I  Jx2J-in.  Conduit  Nipples . 

Misc. — tape,  solder,  etc .  Job 


Entranre  Cable 

Number 

Unit 

Extended 

Required  Cost 

Cost 

1 

$0.4000 

$0.4000 

5 

0.1700 

0.8500 

14 

0.2320 

3.2480 

2 

0.2192 

0.4384 

1 

0. 1500 

0.1500 

(Price  dependent  on  se 

10 

0.0272 

0.2720 

1 

.  Job 

0. 1200 

0.1200 

0.5000 

I^abor...;.; .  ‘-W 


Range 

3/c — No.  6  Range  cable  (with  ground 

wire) ,  ft .  17 

1-in.  Conduit,  ft .  1 

1-in.  Conduit  bushings .  2 

Cable  straps .  10 

1  -in.  Bx.  box  connectors .  1 

Misc. — tape,  solder,  etc .  Job 

Material . 

Labor . 


0. 1440 
0. 1352 
0.0415 
0.0272 
0. 1500 


2.4480 

0.1352 

0.0830 

0.2720 

0.1500 

0.2500 


$3.)4 

2.00 


2/c' — No.  10 armored  cable,  ft .  23  0.0880  2.0240 

Box  connectors — J-in.  Bx .  2  0.1200 

Cable  straps  No.  4177 .  10  0.0272  0.2720  .. 

Material . v'L 

. . 


Grounding 

J-in.  Conduit,  ft . 

j-in.  Conduit  locknuts . 

j-in.  Conduit  bushings . 

J-in.  Groundlet . . . 

Ground  jumper — I  2  in . 

No.  8  R.C.  wire,  ft . 

Material. 
Labor. . . . 


10 

0.07370 

0.7370 

2 

0.00665 

0.0133 

1 

0.01015 

0.0102 

•  1 

0.60000 

0.6000 

1 

0.26200 

0  2o20 

12 

0.01482 

0. 1778 

Total  material.. 
Total  labor. . . . 


Grand  total. 


$I.W 

I.M 

.$I3.M 

.10.50 

.1*4  W 
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Consider  the  EXPERIENCE  behind 


— for  a  third  of  a  century  serving  the  central 
station  and  electrified  industry  with  trans¬ 
formers  of  recognized  excellence. 


This  experience  and  specialization  are  avail¬ 
able  in  supplying  your  requirements  for  dis¬ 
tribution  and  power  transformers  as  well  as 
for  industrial  and  laboratory  types. 


Today  AmerTran  quality  may  be  secured  on 
every  transformer  job. 


AMERICAN  TRANSFORMER  COMPANY 


Type  RS 
DiatribuHon 
Tranaformera 
(uxea  up  to  100  kva.) 


Newark, 

N.  J.,  U.  S.  A, 


170  Emmet 
^  Street 


Air-Cooled 
Tranaformera 
( aixea  up  to  SO  kva.) 


TypeC 

Diatributiom 

Tranaformera 

(aiaea  from  100  to  500  kva.) 


AmerTran  Pouter  Tranaformera 
(500  kva.  and  larger) 


N 


y 


/ 


/ 


y 
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LIGHTING  •  MOTORS  •  CONTROL  •  HEAT  •  AIR  CONDITIONING 


beneficial  because  the  power  com-  low  consumption,  such  as  lunch  hours, 
pany’s  development  at  the  lower  end  etc. 

of  the  canal  uses  water  under  a  60-ft.  3.  In  order  to  allow  the  mill  to 

head  through  modern,  highly  efficient  make  full  use  of  agreed-upon  ex¬ 
equipment.  The  metering  presents  change,  it  must  be  pooled  for  use  any- 
several  novel  features:  where  in  the  mill  and  charges  made 

1.  The  mill  is  working  on  a  two-  for  excess  use  only. 

price  schedule  (on  peak,  off  peak).  The  agreed-upon  exchange  is  442 
for  the  energy  used  in  excess  of  kw.  for  sixteen  consecutive  hours  from 
agreed-upon  exchange  amount.  7  a.m.  to  11  p.m.  The  maximum  mill 

2,  The  indentured  right  and  agreed-  use  during  these  hours  runs  around 
upon  exchange  is  for  a  specific  amount  800  kw.  and  the  off-peak  unit  price 
(no  more)  and  is  available  for  sixteen  applies  from  11  p.m.  to  7  a.m. 
consecutive  hours  daily  (no  more)  Metering  details  covering  these  re- 
and  no  averaging  is  permitted,  al-  quirements  are  shown  in  the  accom- 
though  the  mill  runs  24  hours  daily;  panying  illustration. 

it  requires  more  power  than  either  the 
indentured  right  or  agreed-upon  ex¬ 
change  will  cover  and  has  periods  of  Old  AltCmatOrS  Uscd 

- — j  for  Correction 

J'-  brooks 

In  |  consulting  Engineer,  San  Francisco,  Calif. 

In  the  central  and  northern  part  of 
California  the  maximum  power  factor 
penalty  is  5  per  cent  for  power  factors 
of  55  per  cent  and  lower,  between  65 
and  80  per  cent  there  is  no  penalty 
and  above  80  per  cent  an  increasing 
discount  is  allowed,  with  a  maximum 
of  5  per  cent  for  unity  power  factor. 
Due  to  the  cost  of  corrective  apparatus, 
it  developed,  in  many  cases,  that  it  was 
more  economical  to  pay  the  penalty 
than  to  attempt  to  correct  conditions. 
In  a  number  of  such  instances,  how¬ 
ever,  a  method  to  avoid  a  large  capi¬ 
tal  expenditure  was  worked  out,  so  that 
the  improvement  could  be  made  at  a 
low  cost. 

The  Stauffer  Chemical  Company, 
with  a  power  factor  of  55  per  cent, 
had  a  rather  unusual  solution  for  its 
problem.  It  was  not  practicable  to 
reduce  motor  sizes,  but  it  had  on  hand 
two  old  alternators  from  a  dismantled 
power  plant  which  it  had  formerly 
operated.  These  were  150-kva.  and 
100-kva.,  220-volt  machines,  while 
power  was  being  purchased  at  440 
volts. 

Both  of  these  machines  had  slots  for 
amortisseur  windings.  It  was  decided 
to  endeavor  to  eliminate  the  5  per  cent 
penalty  only  and  to  reconnect  the  150- 


Metering  on  a 
Two-Price  Basis 

By  J.  FRANK  MURRAY 
and  C.  F.  MOSHER 

General  Superintendent  of  Meters  and 
General  Superintendent  of  Stations,  re¬ 
spectively,  Western  Massachusetts  Com¬ 
panies. 

A  mill  customer  of  the  Turners 
Falls  Power  &  Electric  Company  hav¬ 
ing  a  perpetual  indentured  right  to 
draw  a  specified  amount  of  water  six¬ 
teen  hours  daily  from  the  power  com¬ 
pany’s  canal  under  a  30-ft.  head  at 
the  upper  end  made  an  arrangement 
whereby  the  company  furnishes  at  the 
mill,  in  lieu  of  the  right  to  draw  water, 
a  specific  amount  of  electrical  en¬ 
ergy.  This  arrangement  is  mutually 


Time 

SwiM 


hour  meter,  at  the  same  time  cutting 
in  the  time  register  and  the  chrono¬ 
graph  pen  on  the  graphic  wattmeter. 
TTiis  condition  continues  until  the  load 
falls  below  442  kw.,  when  the  opera¬ 
tions  are  reversed. 

The  time  switch  was  set  to  go  on 
at  11  p.m.  and  off  at  7  a.m.  When 
this  switch  closes  it  opens  the  poten¬ 
tials  of  No.  2  watt-hour  meter  and  the 
supply  to  the  time  register  by  the 
operation  of  the  six-pole  “CR”  relay, 
at  the  same  time  closing  the  poten¬ 
tials  to  No.  3  watt-hour  meter 
through  the  "CR”  relay,  which  op¬ 
erates  until  the  time  switch  opens 
at  7  a.m. 

It  was  found  necessary  to  intro¬ 
duce  the  “HG-2”  relay  between  the 
"IG”  watt  relay  and  the  ‘CR”  relay 
because  of  the  inability  of  the  “IG” 
to  handle  the  current  necessary  to 
oi)erate  the  “CR.” 

By  multiplying  the  number  of  hours 
recorded  on  the  time  register  by  442 
kw.,  and  adding  this  to  the  kilowatt- 
hours  recorded  on  meter  No.  2  the 
result  will  be  the  number  of  kilowatt- 
hours  credited  to  the  customer  ac¬ 
cording  to  terms  of  the  contract. 


yturrurt 

\trmn$fbrmers 


tferrfmi  frvnsiormer 
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Three  watt-hour  meters  were  used, 
No.  1  meter  measuring  the  total  load 
at  all  times,  No.  2  meter  measuring  all 
the  load  up  to  442  kw.  between  the 
hours  of  7  a.m.  and  11  p.m.  and  No.  3 
meter  measuring  all  the  load  from  11 
p.m.  to  7  a.m.  A  time  register  was  in¬ 
stalled  to  record  the  number  of  hours 
elapsed  when  the  load  was  above  442 
kw.  between  the  hours  of  7  a.m.  and 
II  p.m.  A  graphic  wattmeter  was 
connected  so  it  records  all  loads  at 
all  times.  This  graphic  wattmeter  Is 
equipped  with  a  chronograph  pen  to 
check  the  operations  of  a  watt  relay. 

An  “IG”  watt  relay  was  set  for  442 
kw.  and  when  its  contacts  closed  it 
operated  an  “HG-2”  relay,  which  in 
turn  operated  a  “CR”  relay,  breaking 
the  potential  connections  of  No.  2  watt- 


Connerrions  of  meters  and  relays  for  two-rate  industrial  customer 
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Watch  the  Cars  Roll  By 

— Thanks  to  Wagner  Type  CP  Moto 


Automobile  manufacturers  cannot  afford  an  interrup¬ 
tion  in  their  manufacturing  operations  .  .  .  every 
machine-tool  along  the  line  must  remain  on  the  job  . .  . 
each  motor  must  keep  going.  Only  the  sturdiest  motors 
can  be  used  .  .  .  motors  that  require  the  minimum  of 
attention  . . .  motors  that  can  stand  up  under  the  gruel¬ 
ling  strain  of  turning  out  an  endless  stream  of  auto¬ 
mobiles. 

That’s  why  you  will  find  Wagner  type  CP  totally- 
enclosed  fan-cooled  motors  on  the  job  in  automobile 
plants,  for  it  takes  motors  of  their  exceptional  quality 
to  keep  the  wheels  of  that  industry  humming.  They 
are  totally-enclosed  against  the  entrance  of  destructive 
agencies  which  cause  motor  shutdowns  for  cleaning 
and  repairs  .  .  .  and  are  of  the  finest  design  and  con¬ 
struction  electrically  and  mechanically. 

Wagner  type  CP  motors  are  the  choice  of  automobile 
manufacturers.  They  are  preferred  wherever  operating 
conditions  are  destructive  to  open-type  motors.  Write 
for  Bulletin  174-5B  for  complete  description. 


WainecElet^hic  Corporation 

6400  Plymouth  Avenue*  Saint  Louis.TXSJi. 
Motors  Transformcn  Fans  Brakes 


The  machine-tools  shown  in  this  advertisement 
are  100%  Wagner-motored  ...  an  assurance  to 
the  user  that  his  well-known  cars  will  keep 
rolling  off  the  line  without  an  interruption. 
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kva.  machine  for  operation  as  a  440- 
volt  synchronous  condenser,  to  start 
as  a  squirrel-cage  motor,  and  to  run 
continuously,  as  the  plant  was  oper¬ 
ated  25  hours.  This  was  accordingly 
done,  but,  due  to  a  decrease  in  plant 
load,  it  was  found  that  not  only  was 
the  penalty  eliminated  but  a  1  per  cent 
discount  was  also  being  earned  on 
power  bills. 

An  increasing  plant  load  caused  a 
reduction  in  the  power  factor  again, 
so  it  was  decided  to  use  the  100-kva. 
machine  also.  It  was  thought  better, 
in  this  case,  to  install  the  machine  in 
place  of  a  lightly  loaded  50-hp.  motor 
operating  an  air  compressor,  and  thus 
secure  a  double  improvement  in  power 
factor.  It  was  decided  to  rewind  com¬ 
pletely  the  100-kva.  unit  and  thor¬ 
oughly  overhaul  the  exciter.  Although 
the  plant  load  has  nearly  doubled, 
the  power  factor  runs  close  to  90  per 
cent,  giving  a  discount  of  around  3  per 
cent.  With  these  machines  now  avail¬ 
able  power  factor  control  may  be  had 
for  all  combinations  of  conditions  in 
plant  operation. 

The  cost  of  the  two  machines  had 
long  been  written  off,  so  the  cost  of 
rehabilitation  only  was  taken  in  com¬ 
paring  with  new  machinery.  This 
figures  approximately  $2.60  per  kva., 
as  against  $11  per  kva.  for  static  con¬ 
densers  and  $12.50  per  kva.  for  new 
synchronous  motors.  While  the  effi¬ 
ciency  of  the  arrangement  is  not  so 
high  as  might  be  obtained  by  other 
means,  the  possibility  of  operating 
changes  at  any  time  makes  any  large 
investment  inadvisable. 


Fig.  1  —  Supplementary  relav 
permits  individual  electric  fur¬ 
nace  control 


fl5V.A.C  control 
circuit 


Rjterrtiometsr 

Indicating 


this  appeared  to  make  it  impo.‘-sible 
to  apply  protection  to  each  furnace 
zone,  since  with  a  sustained  contact 
this  CR  relay  would  reclose  imtnedi- 
ately  the  overload  (OL)  relay  contacts 


Contnoller 


Fig.  2 — Elementary  diagram  of 
furnace  control  circuits 


Zone  1 


To  current 
transtormers 


reopened.  At  the  same  time  it  was 
distinctly  not  desirable  to  have  the 
OL  relays  trip  the  primary  circuit 
breaker  because  that  meant  shutting 
down  both  furnaces  instead  of  just 
the  one  affected. 

The  scheme  of  protection  as  evolved 
makes  use  of  an  additional  relay  or 
breaker  CB  as  shown  in  Fig.  1  and 
works  most  satisfactorily.  Should  OL 
relay  close  due  to  an  overload,  the 
added  resistance  /?-  serves  to  overload 
the  supplementary  breaker  CB  (made 
from  a  small  solder-pot  type  washing 
machine  switch)  and  causes  it  to  trip, 
allowing  relay  CR  to  drop  out.  Relay 
CR  cannot  be  reclosed  until  breaker 
CB  has  been  reclosed  manually. 


Furnace  Protection 


By  GEORGE  HORNBECKER 

Assistant  Electrical  Engineer 
Waterbuiy  (Conn.)  Plant 
Chase  Brass  &  Copper  Company 


A  recent  electric  furnace  installa¬ 
tion  in  the  Cleveland  plant  of  the 
Chase  Brass  &  Copper  Company  con¬ 
sists  of  two  furnaces  fed  from  the 
same  primary  feeder  with  each  fur¬ 
nace  made  up  of  three  zones.  When 
the  question  of  individual  furnace 
overload  protection  was  taken  up  it 
was  found  that  the  main  (CR)  relay 
was  closed  and  held  closed  by  a  sus¬ 
tained  contact  in  the  potentiometer  in¬ 
dicating  controller.  At  first  thought 


Construction  Camp 
All-Electric  Kitchen 


In  the  kitchen  of  the  mess  hall  at  Camp 
Fargo,  on  the  Metropolitan  Water  District, 
Colorado  River  Aqueduct,  more  than  52  kw. 
of  electric  cooking  equipment  is  installed.  In 
addition,  a  “walk-in”  electric  refrigerator  en¬ 
ables  the  preservation  of  fresh  fruits  and  meats 
and  supplies  500  lb.  of  ice  per  day  for  kitchen 
use. 

Particularly  in  desert  construction,  modern 
cooking  and  refrigeration  equipment  is  impor¬ 
tant  in  improving  the  health  and  comfort  of 
the  crews  by  permitting  an  abundant  variety 
of  fresh,  well-prepared  foods  to  be  served 
daily.  Furthermore,  low  cost  electricity  for 
cooling  is  the  most  economical  fuel  that  could 
be  used  in  the  desert  country  through  which 
the  aqueduct  will  pass. 


Electricity  supplied  food  and  power  for  the  Los  Angeles  Aaueduct 
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Above:  The  35-story  modern,  air-condi¬ 
tioned  office  hiulding  which  the  Philadel¬ 
phia  Saving  Fund  Society  erected  at  12th 
and  Market  Sts.  to  house  its  sixth  and 


Newest  Branch  of 

The  Oldest  Savings  Bank 
in  the  United  States 


the  electric  storage  battery  company,  Philadelphia 

The  teorld's  largest  manufacturers  of  storage  batteries  for  every  purpose 
CODE  Exide  Batteries  of  Canada,  Limited,  Toronto 
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protects  its  modern  power 
plant  with  Exide  batteries 


into  them  and  their  widespread 
acceptance  by  engineers  all  over 
the  world,  lends  assurance  of  satis¬ 
factory  performance. 


£xi5e 

BATTERIES 


newest  office. 


The  Philadelphia  Saving  Fund 
Society  is  the  oldest  and  the 
third  largest  savings  hank  in 
the  United  States.  Founded  in  1816, 
it  tyjiifies  to  its  more  than  490,000 
depositors,  financial  stability,  eco¬ 
nomic  wisdom  and  sound  business 
judgment. 

To  its  five  existing  offices,  a  sixth 
was  recently  added — a  35-8tory  of¬ 
fice  building  which  in  its  modern¬ 
ness  of  architectural  design  and 
equipment  has  few  rivals.  Hun¬ 
dreds  of  air  conditioned  offices  and 
numerous  street-level  stores  above 
and  beneath  the  Bank’s  own  quar¬ 
ters,  make  the  need  for  dependable 
lighting  and  uninterrupted  power 
absolutely  imperative. 

How  natural  then,  that  a  60-cell 
Exide  Battery  should  have  been 


Above:  The  60-cell  Exide 
Chloride  Battery  is  capable  of 
delivering  280  ampere  hours  at 
the  8-hour  rate.  It  is  used  for 
the  operation  of  the  oil  circuit 
breakers  and  for  emergency 
lighting  in  engine  room  and 
basement. 


At  Right:  Part  of  main  switch¬ 
board  in  control  room. 


chosen,  not  only  to  operate  the 
numerous  oil  circuit  breakers,  but 
to  provide  light  in  the  engine  room 
in  case  of  an  emergency.  Further 
confidence  in  Exide  Batteries  is  re¬ 
flected  in  the  use  of  a  small  6-cell 
battery  for  operation  of  the  Bank’s 
time-clocks. 

No  matter  for  what  purpose  stor¬ 
age  battery  power  is  required,  an 
Exide  may  be  chosen  with  perfect 
confidence.  The  nearly  half-cen¬ 
tury  of  experience  that  is  built 
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Arresters  Studied 
at  High  Surges 

By  EDWARD  BECK 

Lightning  Arrester  Division 
Westinghouse  Electric  &  Manufacturing 
Company 

East  Pittsburgh,  Pa. 

Discharging  50,000  amp.  through  a 
distribution  lightning  arrester  is  not 
a  frequent  occurrence,  yet  it  is  impor¬ 
tant  to  know  what  happens  in  the  rare 
instances  when  it  does  occur.  The 
following  conclusions  have  been 
drawn  from  tests: 

The  maximum  voltage  which  ap¬ 
pears  across  the  arrester  terminals  is 


/JS  . 
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“Power  follow”  current  18  amp.  after 
.^0,000  amp.  surge  while  subjected  to 
6  kv.,  60  cycles 

A  6-kv.  LV  Autovalve  arrester.  Power 
follow  current  extinguished  at  first  zero  of 
current. 

a  function  of  the  steepness  of  the  cur¬ 
rent  rise  rather  than  of  its  magnitude. 

This  is  so  for  all  arresters  in  varying 
degrees.  The  rates  of  current  rise  used 
in  the  tests  are  in  the  most  severe  case 
about  22,000  amp.  per  microsecond. 
This  corresponds  to  a  rate  of  rise  of 
lightning  voltage  of  between  3,000,000 
and  6,000,000  volts  per  microsecond, 
probably  a  very  severe  condition. 

The  voltage  which  appears  across 
the  terminals  of  Autovalve  distribu¬ 
tion  arresters  at  these  heavy  currents 
is  well  below  the  usual  strength  of 
distribution  transformers,  old  and 
new. 

Therefore,  these  arresters  will  protect 
transformers  and  other  distribution 


equipment  provided  the  arresters  are 
connected  in  the  three-point  protection 
method.  Long  leads  between  the  ar¬ 
resters  and  the  equipment  will  produce 
appreciable  inductive  drops  at  these 
rapidly  rising  currents  which  may  en¬ 
danger  the  apparatus  through  no  fault  of 
the  arresters.  Therefore  they  should  be 
avoided. 

Additional  tests  made  with  the  ar¬ 
resters  subjected  to  power  voltage 
equal  to  the  arrester’s  maximum  rat¬ 
ing  while  being  surged  showed  that 
they  are  able  to  operate  satisfactorily 
at  these  heavy  currents. 

Probability  studies  indicate  that  if 
a  distribution  system  is  equipped 
with  arresters  capable  of  withstand¬ 
ing  such  discharges  the  percentage 
of  failures  of  arresters  per  year  should 
be  less  than  0.2  per  cent.  The  maxi¬ 
mum  arrester  discharge  current  re¬ 
corded  thus  far  is  34,000  amp. 
through  a  bank  of  three  arresters 
connected  in  the  usual  manner.  It  is 
believed  that  greater  currents  than  this 
do  occur,  but  with  still  greater  infre¬ 
quency.  With  the  three-point  connec¬ 
tion  used  on  distribution  transformers 
somewhat  more  severe  discharge  cur¬ 
rents  may  take  place. 

Judging  from  the  voltage  character¬ 
istics  of  the  arresters,  the  rate  of 
fuse  blowings  and  transformer  fail¬ 
ures  should  be  less  than  the  figure 
applied  to  arrester  failures,  provided 
the  arresters  are  applied  to  the  best 
advantage  and  the  transformers  are 
not  in  exceptionally  bad  condition. 


(Comparison  of  Voltages  Across 
Autovalve  Distribution  Arresters 
When  Discharging  Surge  Currents 

^Maximum  Arrester  Voltage,^ 
Kv.  at  Currents  of 


26,000- 

35,000- 

32,000 

52,000 

Arrester 

Mod- 

Amperes 

Amperes 

Rating 

erate 

"Fast”  Rise 

"Slow”  Rise 

3  kv . 

15-20* 

23 

20 

6  kv . 

35-40* 

45 

40 

9  kv... 

50-60* 

60 

60 

•The  maximum  voltage  at  moderate  cur¬ 
rents  occurs  at  the  “breakdown"  of  the  ar¬ 
rester  and  is  of  very  brief  duration.  The 
voltage  during  a  discharge  of  760  amp.  is 
of  the  order  of  10,  20  and  30  kv.  for  the 
3-,  6-  and  9-kv.  arresters. 


Electric  Vibrator 
^^Shakedowiis”Concrete 

Dense  cinder  concrete,  strongly 
bonded  to  the  structural  steel,  was 
provided  by  electricity  in  the  new 
Philadelphia  post  office  building  at  a 
lower  cost  than  would  have  been  pos¬ 
sible  with  hand  puddling.  The  means 
employed  was  a  vibrator  adapted  by 
the  International  Steel  Jie  Company, 
Cleveland,  Ohio,  from  the  old  mortar 
flow  pulsator  which  has  been  used  for 
years  in  street  railway  trackwork.  The 
vibrator  is  driven  by  a  3-hp.  “Line- 
Weld”  motor  powerfully  enough  to  set 
an  18-in.  steel  girder  into  vibration. 


Lviculn  Electric  Companf 


Better  bonds  and  fewer  voids  in 
concrete  when  this  vibrator  is  used 

As  shown  in  the  accompanying  illus¬ 
tration,  the  machine  consists  of  a  vi¬ 
brating  head  and  motor,  carried  by 
an  arc-welded  frame  and  fitted  with 
clamps  for  attaching  the  machine  di¬ 
rectly  to  the  structural  members.  Both 
the  motor  and  head  are  mounted  with 
spring  suspension  to  absorb  vibration. 
The  motor  transmits  its  power  by  cog 
belt  and  drives  an  eccentric  weight  at 
3,600  revolutions  per  minute  about 
an  axis  parallel  with  the  structural 
member  to  which  the  macliine  is 
clamped.  This  rapid  rotation  of  the 
eccentric  weight  produces  the  required 
vibration.  An  adjustable  eccentric 
disk  regulates  the  degree  of  vibration 
to  suit  the  weight  and  size  of  any  beam 
from  6  to  18  in.  wide. 

In  consolidating  concrete  with  the 
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POWERS  PUNCHED  CARD  METHODS  gift  quic\,  dC'  HEW  ILECTRIPIED  PORTABte  ADDING  MACHINE  fof 
curate  control  analyses  as  a  no-cost  by-product  desl^use;lists,adds,multipiies,u/eighsiesstnanao 
■vhile  routine  accounting  is  handled  /aster.  lbs. JoheyaccuTacy.Electric/ast.reasonablepnce. 


RECORD  ASSURANCE  tiow  pToirded  foT  jouT  valu* 
able  records;  wrxt:  for  convincing  pictoruil  evi¬ 
dence  disclosed  by  recent  Chicago  Stockyards  fire. 


NEW  REMINGTON  NOISE1ES8  TYPEWRITER  IVUh  ij 
improvement.'!;  better  loobing  letters;  sharper  car* 
boru;  /eather-lighc  touch.  Free  trial,  no  obligation. 


NEW  EErCTRIPIED  BOORREEPING  MACHINE  pOStS 
ledger,  customer’s  bill,  mahes  columiiar  distribu* 
lion  at  one  operation.  Completely  electrified. 


IMPROVED  KARDrX  VERTICAL  VISIDIE  brings  to 
ledgers  speed,  accuracy,  economy,  plus  the  signal 
control  feature  of  visible  meth,ods. 


tAMED  Reutico  carbons,  RIBBONS  insure  clean, 
Marp  originjis  and  copies;  ask  about  analysis 
"irthodj  u'.ich  cut  all  typeui-iling  cost.*. 


“NO  SALE  WITHOUT  A 
NET  PROFIT  TO  THE  USER” 

To  MAKE  good  on  these  nine  small  words, —  Remington 
Rand  had  to  combine  ten  famous  groups  of  office  equipment 
and  systems,  operate  two  hundred  branch  offices,  train  and 
maintain  about  two  thousand  field  representatives. 

Today  the  Remington  Rand  man  who  calls  on  you  has  back 
of  him  the  world’s  greatest  office  equipment  experience.  The 
products  shown  on  this  page  are  only  a  few  of  hundreds 
which  he  may  select  and  coordinate  to  bring  a  net  profit 
result  to  you.  Each  of  these  products  has  won  leadership  in 
its  own  field — each  has  been  further  refined  and  improved  as 
a  result  of  accumulated  Remington  Rand  experience. 

Look  for  Remington  Rand  in  your  telephone  book.  Or  write 
Remington  Rand  Inc.,  Buffalo,  N.  Y.  (Canadian  head¬ 
quarters,  68  King  Street  West,  Toronto)  world’s  largest 
manufacturer  of  office  equipment .  .  .  bookkeeping,  account¬ 
ing  and  adding  machines,  punched  card  accounting,  type¬ 
writers  and  supplies,  Safe-Cabinets,  visible,  vertical  and  loose 
leaf  record  systems  and  equipment. 

Whatever  the  nature  of  your  business — gas, 
electric  or  water  supply  —  there  is  one  best 
method  to  handle  your  office  and  service  rou¬ 
tine.  It  is  Remington  Rand's  job  to  find  that 
method — to  make  it  work  at  lowest  cost  to  you. 

Remington  Rand 
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ference  in  coefficient  of  expansion  of 
the  two  materials,  and  (3)  to  perfect 
the  molding  without  bending  the  bar. 
Bakelite  bonds  to  copper  are  usually 
accomplished  by  scoring  the  copper 
surface,  but  the  difference  in  thern;al 
expansion  coefficients  becomes  a  maj  or 
difficulty  in  large  assemblies. 

Obviously  an  intermediate  material 
would  have  to  be  used  between  ihe 
copper  and  the  bakelite.  Such  a  ma¬ 
terial  to  insure  the  necessary  contact 
must  remain  plastic  under  pressure  of 
4,000  lb.  per  square  inch  and  at  the 
molding  temperature  of  350  deg.  F.; 
must  be  sufficiently  resistant  so  as  not 
to  mix  with  the  bakelite  powder  when 
the  latter  reaches  a  plastic  stage  in 
the  mold  previous  to  curing,  and  must 
show  no  tendency  to  project  into  the 
plastic  material  while  under  pressure. 
A  number  of  materials  were  tried,  but 
most  of  them  mixed  with  the  bakelite 


vibrator,  the  concrete  was  dumped 
into  beam  forms  and  for  a  partial 
depth  on  the  flat  arch  forms.  Without 
any  preliminary  spreading  or  tamp¬ 
ing,  the  vibrator  was  operated  a  suffi¬ 
cient  time  to  consolidate  the  concrete 
and  bound  it  to  the  structural  and 
reinforcing  steel.  Operation  of  only 
fifteen  seconds  sufficed  for  this  pur¬ 
pose.  It  is  interesting  to  note  the 
saving  in  labor  made  possible  by  this 
motor-driven  machine.  Prior  to  its 
use  between  ten  and  twelve  puddlers 
were  employed  in  running  500  to  600 
yd.  of  concrete  per  day.  The  same 
amount  of  work  was  done  by  five 
men — a  skilled  mechanic  and  four 
laborers — with  the  help  of  the  vi¬ 
brator. 


Fig.  1 — Oscillograph  clock  snapped  by 
movie  camera  to  record  time 
of  disturbance 


two  75-watt  lamps,  which  are  also 
used  as  part  of  the  oscillograph  in¬ 
stallation  serving  as  series  resistors  for 
the  oscillograph  lamps.  The  clock  it¬ 
self  is  the  bichronous  type  which  nor¬ 
mally  operates  synchronously,  but 
which  will  run  for  30  minutes  without 
power  supply.  Fig.  1  pictures  the 
camera  as  it  is  set  up  to  photograph 
the  clock  and  Fig.  2  gives  an  exam¬ 
ple  of  the  actual  operation  of  the  ap¬ 
paratus  with  the  attendent  oscillograph 
record. 


Movie  Camera 
Checks  Oscillograph 

By  T.  M.  BLAKESLEE  and 
H.  S.  FLLTS 

Testing  Laboratories, 

Los  Angeles  Bureau  of  Power  and  Light, 
Los  Angeles,  Calif. 

Los  Angeles  Bureau  of  Power  and 
Light  makes  good  use  of  what  would 
otherwise  be  idle  moments  of  a  16- 
mm.  motion-picture  camera  by  arrang¬ 
ing  it  to  photograph  the  dial  of  a 
clock  for  the  duration  of  automatic 
oscillograph  operations.  The  clock 
picture  removes  the  “personal  equa¬ 
tion”  from  time  records  of  system  dis¬ 
turbances  and  in  cases  of  faults  occur¬ 
ring  in  rapid  succession  where  man¬ 
ually  obtained  time  checks  are  im¬ 
possible  the  clock  photograph  accu¬ 
rately  records  the  time. 

The  trip  button  of  the  spring-driven 
camera  is  operated  by  a  solenoid  ener¬ 
gizer  during  the  operating  period  of 
the  automatic  oscillograph.  Illumina¬ 
tion  for  the  clock  dial  is  obtained  by 


Bakelite 


Bonding  Bakelite 
to  Smooth  Coppe 


Copper  transfer  bar  insulated  with 
molded  bakelite  after  coating  with 
“Covulc” 


By  JOSEPH  C.  RAH 

Consulting  Engineer,  Chicago,  Ill. 

In  the  design  and  development  of 
the  insulation  for  15-kv.  metal  switch- 
gear  for  the  city  of  Vernon,  Calif.,  a 
transfer  plug  required  in  its  design 
the  insulation  of  a  short  piece  of 
copper  bar  with  bakelite.  Three  dis¬ 
tinct  problems  had  to  be  solved  to  get 
a  successful  plug:  (1)  To  develop  a 
method  of  making  bakelite  adhere  to 
copper;  (2)  to  compensate  for  the  dif¬ 


to  reduce  its  dielectric  strength.  A 
compound  with  trade  name  “Covulc,” 
manufactured  by  the  Covulc  Rubber 
Company  of  Norfolk  Downs,  Mass., 
proved  satisfactory.  Successful  re¬ 
sults  were  obtained  when  it  was  ap¬ 
plied  to  the  copper  in  thin  layers  and 
each  allowed  to  dry  before  the  next 
was  applied.  Nine  coatings  to  build 
up  to  a  final  layer  ^  in.  thick  were 
so  applied.  The  bars  were  first  found 
to  be  bent  out  of  shape  in  the  mold¬ 
ing  operation  until  the  mold  was 
closed  at  a  certain  speed.  This  gave 
perfect  bars  which  passed  insulation 
tests  at  40  kv.  and  accelerated  curing 
tests  on  the  bakelite  without  a  single 
crack  or  imperfection.  After  pro¬ 
longed  aging  tests  some  of  the  plugs 
were  broken  open  and  the  “Covulc 
found  in  a  fresh  and  plastic  condition, 
so  that  a  relatively  compact  unit  was 
obtained  that  has  since  proved  en¬ 
tirely  safe  in  operation.  The  prob¬ 
lems  were  solved  for  Delta  Stai  Elec¬ 
tric  Company  with  helpful  suggestion 
from  C.  A.  Norris  of  the  B  ikelite 
Corporation  of  America. 


Fig.  2 — Clock  record  photo  matched  with  oscillograph  film  from 
three  of  its  six  elements 
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Industrial  or  Utility  Power? 

[CorUinued  from  page  27] 

liability  advantage  in  favor  of  local 
generation. 

Finally,  the  utility  may  make  an 
investment  in  power  production  with 
a  minimum  of  risk,  for  it  is  free  from 
most  of  the  market  vagaries  and  rapid 
technological  changes  responsible  for 
the  transience  of  individual  indus¬ 
trial  enterprises.  It  has  the  flexibility 
to  permit  resale  of  idle  capacity  with 
a  minimum  of  investment  loss.  It  has 
the  organization  to  sell  it  and  a  pro¬ 
tected  market. 

Here  is  the  utility’s  chief  advantage 
over  the  industrial,  and  it  seems  to 
me  that  the  commodity  it  has  for  sale 
which  has  genuine  appeal  to  indus¬ 
trial  management  is  protection  against 
investment  risk.  It  is  the  appeal  of 
reduced  risk  that  makes  a  management 
satisfied  to  pay  a  high  energy  rate  if 
it  can  thereby  reduce  its  demand 
charge,  even  though  the  probabilities 
are  that  no  annual  saving  will  be 
realized  thereby.  Buying  from  a  util¬ 
ity  is  more  like  renting  equipment 
than  building  and  leaves  the  renter 
free  to  take  advantage  of  new  develop¬ 
ments  and  changes  in  his  circum¬ 
stances.  The  shorter  the  contract,  the 
more  it  resembles  a  rental  agreement, 
and  presumably  readiness  to  serve  on 
such  terms  is  of  more  value  to  the 
customer.  To  afford  equal  protection 
from  risk  on  long-term  contracts  the 
agreed  rental  must  be  lower. 

Fighting  by-product  power 
competition 

The  appeal  of  insurance  against  risk 
would  in  many  cases  be  sufficient  to 
make  utility  power  salable  in  compe¬ 
tition  with  by-product  power  and  at 
some  profit  to  the  utility,  and  in  cer¬ 
tain  instances  industries  with  attractive 
by-product  possibilities  today  are  nev¬ 
ertheless  continuing  to  purchase  utility 
service  at  rates  designed  to  compete 
«»nly  with  condensing  generation. 

Such  instances  raise  the  question  as 
to  whether  it  is  economic  for  utilities 
to  fight  for  the  business  of  industries 
that  are  able  to  develop  by-product 
generation.  Speaking  broadly,  it  would 
seem  that  they  are  not  in  a  position 
to  fight  such  competition  successfully 
today,  except  in  localities  where  heavy 
industries  with  large  steam  demands 
are  sufficiently  concentrated  to  war¬ 
rant  entry  of  the  utility  into  combined 
steam  and  power  supply  on  a  large 
scale,  or  unless  commissions  and  in¬ 


dustry  and  the  public  can  be  shown  in 
some  way  that  it  would  often  be  really 
in  the  public  interest  to  tolerate  dis¬ 
crimination  in  utility  power  rates  to 
the  extent  of  recognizing  industries 
with  by-product  power  possibilities  as 
a  special  class,  even  though  the  char¬ 
acteristics  of  their  electric  require¬ 
ments  may  not  differ  materially  from 
those  of  industry  generally. 

As  I  have  indicated,  there  are  fre¬ 
quent  instances  where  industries  value 
elimination  of  investment  risk  suffi¬ 
ciently  to  warrant  payment  for  pur¬ 
chased  power  at  rates  which  will  cover 
utility  increment  operating  costs  and 
a  good  return  on  increment  invest¬ 
ment  actually  (not  theretically)  en¬ 
tailed  by  the  connection.  This  is 
especially  true  in  periods  when  the 
utility  has  unsold  capacity.  However, 
they  cannot  afford  to  pay  enough  to 
include  a  pro  rata  share  of  return  on 
the  average  utility  investment  per  cus¬ 
tomer  in  the  same  load  class.  Discrim¬ 
ination  is  the  only  economic  answer 
to  these  situations.  It  has  been  sug¬ 
gested  that,  if  the  utility  takes  over  the 
direct  operation  of  the  customers’ 
boiler  plant  and  supplies  power  from 
the  system,  a  price  can  be  made  for  the 
combined  service  which  will  be  equiv¬ 
alent  to  offering  power  at  less  than 
standard  rates.  But  this  is  only  cam¬ 
ouflage,  for  there  is  no  economy  in 
utility  operation  of  an  industrial 
boiler  plant. 

What  is  needed  is  recognition  that 
this  is  another  of  the  innumerable 
cases  where  discrimination  is  in  the 
public  interest  and  that  the  sound 
basis  for  rates  is  what  the  traffic  will 
bear.  This  basis  actually  underl’es 
all  pricing,  as  business  men  well  know. 
Production  costs  are  indeterminate 
wherever  the  same  materials,  equip¬ 
ment  and  labor  are  used  to  make  and 
distribute  more  than  one  product  or  to 
serve  more  than  one  customer.  But 
the  school  of  academic  thought  which 
says  prices  can  and  should  be  set  by 
costs  has  made  such  advances  in  form¬ 
ing  public  opinion,  and  more  recently 
in  influencing  the  philosophy  of  busi¬ 
ness  men  themselves,  that  the  super¬ 
stition  that  prices  can  be  set  by  costs 
is  becoming  more  and  more  firmly 
rooted. 

In  conjunction  with  the  sale  of  sup¬ 
plementary  power  is  the  opportunity 
to  sell  breakdown  service  to  relieve 
the  manufacturer  of  investment  for 
spare  capacity.  However,  such  service, 
to  compete,  must  often  be  sold  at  well 
under  $1  a  kilowatt-month,  as  the  com¬ 


petitive  increment  investment  for  add¬ 
ing  spare  generating  capacity  is  small 
compared  with  the  average  for  the 
plant  as  a  whole.  The  utility  is  war¬ 
ranted  in  making  a  low  price  for 
breakdown  service,  as  the  probability 
of  a  local  generator  outage  coincident 
with  the  system  peak  is  remote.  There¬ 
fore,  the  breakdown  service  can  almost 
certainly  be  supplied  from  otherwise 
idle  capacity.  I  have  seen  cases  in 
connection  with  by-product  plants 
where  the  cost  ran  below  $0.60  and 
the  utilities  have  met  the  competition. 


Relays  Save  $6,000  a  Year 

[Continued  from  page  30] 

tion  delays,  but  there  are  other  impor¬ 
tant  advantages.  Large  power  sys¬ 
tems  have  excellent  frequency  regula¬ 
tion,  therefore  it  is  desirable  to  op¬ 
erate  in  parallel  because  we  get  the 
benefit  of  this,  which  is  a  decided  ad¬ 
vantage  on  paper-machine  drives 
where  close  speed  regulation  is  a 
major  requirement.  Operating  in 
parallel  also  makes  it  possible  to  con¬ 
trol  the  amount  of  power  purchased. 
This  is  quite  valuable  to  the  steam 
plant  superintendent  in  controlling  the 
plant  steam  balance  and  the  power 
bill. 

The  following  tabulation  shows  the 
number  of  relay  operations  for  each 
month  during  the  year  1933.  Except 
in  very  rare  cases,  purchased  power 
was  restored  and  resynchronized  in 
less  than  five  minutes. 


Month  Operations  Month  Operations 

January .  3  July  .  3 

February .  0  August  .  3 

March  .  6  September  ....  4 

April  .  5  October  .  9 

May  .  13  November  ....  0 

June  .  13  December  ....  1 


Each  relay  operation  in  the  above 
tabulation  represents  a  potential  pro¬ 
duction  delay  and  possible  damages. 
Considering  only  the  potential  produc¬ 
tion  delays  and  assuming  very  con¬ 
servatively  that  each  relay  operation 
represents  a  saving  of  twenty  minutes 
delay  on  all  vital  processes,  it  is  esti¬ 
mated  roughly  that  the  relay  scheme 
saved  about  $6,000  in  1933.  The  com¬ 
plete  relay  scheme  cost  $546.50  in¬ 
stalled.  It  is  evident  that  the  invest¬ 
ment  is  paying  a  good  dividend  and 
it  has  certainly  eliminated  a  gteat 
amount  of  mental  anguish  on  the  part 
of  those  responsible  for  the  continuity 
of  the  power  service. 
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Association  of  Edison  Illuminating 
Companies  in  consultation  with  the 
Insulated  Power  Cable  Engineers 
Association. 


in  Type  H  or  unshielded 
constructions,  for  a  wide  range  of  volt¬ 
ages,  single  or  multiple  conductor. 
Shown  above,  from  left  to  right,  are 
the  following  Roebling  Paper  Insu¬ 
lated  Cables: 

(i)  I  hree-conductor;  Type  H;  Lead  Encased 
{2}  Single-conductor  Stranded;  Lead  Encased 
{3}  I  hree-conductor;  Belted;  Lead  Encased 

All  Roebling  Impregnated-paper- 
insulated  Cables  meet  the  design, 
manufacturing,  test  and  guarantee 
specifications  prepared  by  the  High 
Tension  Cable  Committee  of  the 


OVER  60  OTHER  TYPES 


Roebling  Rubber 
Insulated  Cable. 


Power  Cables;  Paper;  Cambric;  Rubber  1*  Parkway 
Cable  *  Tree  VI' ire  »  Service  Cables  »  Station  Cables 
»  Rubber  Covered  Control  Cables  »  Rubber  Covered 
Vl'ires  and  Cables:  Code;  Intermediate;  30%  and  40‘x 
Performance;  yj'.i  and  40%  Performite;  Plain  Rubber 
60%  Sheath  Power  Cable  and  40%  or  60%  Sheath  Flex¬ 
ible  Cords  *  Slow  Burning  Vt'ires  and  Cables  »  Vl'eather- 
proof  Vl'ires  and  Cables  *  Submarine  Cables  »  Portable 
Cords  »  And  a  wide  variety  of  other  wires  and  cables. 


JOHN  A.  ROEBLING’S  SONS  COMPANY 

TRENTON.  N.J 


Roebling  Varnished  Cambric 
Insulated  Cable. 


Branches  in  Principal  Cities 


ONLY  A  FINE  PRODUCT  MAY  BEAR  THE  NAME  ROEBLING 


ELECTRICAL  WORLD  ^  SEPTEMBER  15,  1934 


(435)  63 


Usin^  Home  Service  to  Sell 

[Continued  from  page  3.?] 

then  efTective  rates,  or  twice  as  many 
kilowatt-hours  a  year  as  was  then 
being  used  by  those  customers.  So 
even  if  only  30  per  cent  of  our  resi¬ 
dential  customers  bring  their  lighting 
up  to  a  reasonable  standard,  we  have 
an  immediate  potential  home-lighting 
market  of  24,000,000  kw,-hr. 

Home  lighting 

In  the  first  seven  months  of  the 
home-lighting  activity  the  seven  field 
lighting  specialists  have  conducted  457 
illustrated  home-lighting  lecture  dem¬ 
onstrations,  with  a  total  attendance  of 
19,638.  From  these  lighting  lecture 
demonstrations  the  home-lighting  spe¬ 
cialists  have  obtained  invitations  from 
1,915  customers  to  call  at  their  homes 
to  make  individual  lighting  recom¬ 
mendations.  On  the  939  improvements 
reported,  including  wattage  added  on 
first  call  and  additional  wattage  found 
on  672  call-backs,  we  find  that  the 
average  increase  per  job  is  254  watts. 

In  addition  to  the  new  wattage,  these 
home  calls  resulted  in  known  sales  of 
lighting  equipment  amounting  to 
$2,482.92  by  the  Georgia  Power  Com¬ 
pany  and  $1,102.34  by  other  electrical 
dealers,  or  a  total  of  $3,585.26  in  seven 
months.  In  this  same  period  minor  re¬ 
pairs  were  made  to  lighting  equipment, 
such  as  repairing  sockets,  plugs  and 
lamp  cords,  that  resulted  in  an  installed 
wattage  of  11,230  watts  being  restored 
to  active  service.  Also,  181  lighting 
outlets  were  installed,  principally  in 
living  rooms. 

Plan  for  expanded  activities 

At  the  time  the  plan  for  the  develop¬ 
ment  of  potential  electric  energy  mar¬ 
kets  was  adopted,  in  the  fall  of  1933, 
the  personnel  of  the  home  service 
division  of  the  sales  department  was 
increased  from  14  to  28.  On  June  1, 
1934,  it  was  further  increased  to  a 
total  of  55  college-trained  home  econ¬ 
omists,  which  gives  us  a  home  service 
representative  for  every  2,500  to  3,000 
residential  customers  on  our  lines. 
This  increased  personnel  and  the  per¬ 
sonalizing  of  the  service  are  expected 
to  aid  materially  in  improving  the 
homemakers’  appreciation  of  the  use¬ 
fulness  of  electricity.  It  will  provide 
information  as  to  customer  dissatis¬ 
faction  before  such  dissatisfaction  has 
had  time  to  crystallize  into  a  private 
grievance  or  public  complaint. 

Because  the  territory  is  predomi¬ 
nantly  of  a  small-town  and  rural  char¬ 


acter,  we  have  set  up  a  new  contacting 
plan  with  territories  sufl&ciently  small 
so  that  each  representative  can  come 
to  know  her  customers  in  the  way  that 
people  in  small  communities  know 
each  other.  The  supervisory  force, 
which  will  handle  all  lecture  demon¬ 
strations  on  home  lighting  and  elec¬ 
trical  equipment,  will  be  in  addition 
to  the  field  representatives  who  will 
work  entirely  in  customers’  homes. 
Besides  the  lecture  work  in  our  retail 
properties,  the  division  home  service 
supervisors  will  put  on  electrical  cook¬ 
ing  schools  at  the  request  of  dealers 
in  towns  we  serve  wholesale. 

The  home  service  representative’s 
primary  responsibility  is  to  establish 
herself  in  her  territory  in  such  a  way 
that  women  customers  will  look  to  her 
for  assistance  involving  the  company’s 
services  or  the  use  of  electric  appli¬ 
ances,  or  the  solution  of  other  home¬ 
making  problems.  She  is  expected  to 
obtain  a  minimum  of  one  personal  in¬ 
terview  a  year  with  each  woman  cus¬ 
tomer  in  her  territory.  In  the  case  of 
purchasers  of  new  ranges,  a  minimum 
of  two  calls  is  required,  the  first  being 
made  immediately  after  the  installa¬ 
tion  of  the  range.  These  home  econo¬ 
mists  give  this  same  service  on  ranges 
sold  by  other  electrical  dealers  in  our 
retail  towns  if  the  dealers  so  desire. 
The  home  service  representative  is  ex¬ 
pected  to  explain  her  duties  on  the  oc¬ 
casion  of  her  first  interview  with  each 
customer,  and  in  every  contact  she 
makes  she  may  well  be  expected  to 
perform  one  or  more  of  the  following 
services : 

1.  Repair  appliances  for  lighting 
portables  or  bring  the  equipment  in  for 
repair,  or  turn  the  call  over  to  a  service 
man  and  make  sure  the  customer  is 
satisfied. 

2.  Solicit  other  complaints  which  it 
will  l)e  her  duty  to  follow  through. 

3.  See  that  the  operation  and  care  of 
present  appliances  is  understood. 

4.  Encourage  customer  to  make  full 
use  of  the  service  with  her  present 
equipment. 

5.  Give  information  on  the  replace¬ 
ment  of  fuses,  leaving  extra  fuses,  so 
that  the  customer  will  not  be  incon¬ 
venienced.  We  believe  this  activity  re¬ 
duces  the  number  of  blown  fuse  service 
calls  50  per  cent  and  saves  the  company 
approximately  $12,500  annually. 

6.  Secure  prosijects  for  new  ecjuipment. 

These  home-service  representatives 

are  provided  with  range  demonstration 
kits,  containing  cooking  utensils,  test¬ 
ing  thermometer  and  level,  and  for  the 
lighting  work  there  are  the  home-light¬ 


ing  demonstration  kits  with  a  sight 
meter.  In  addition  they  carry  small 
tools  for  the  minor  appliance  and 
lighting  equipment  repairs  in  cus¬ 
tomers’  homes  and  a  leather  portfolio 
to  carry  literature,  and  report  forms. 
The  supervisory  force  outside  Atlanta 
and  the  home-lighting  specialist  in 
Atlanta  also  have  Balopticon  machines 
and  sets  of  hand-colored  home-light¬ 
ing  and  garden-lighting  slides  for  the 
lecture  work. 

In  the  territory  outside  Atlanta  the 
company  is  furnishing  each  home- 
service  representative  with  an  automo¬ 
bile,  but  in  Atlanta  the  home  econo¬ 
mists,  with  the  exception  of  the  super¬ 
visory  force,  are  furnishing  their  own 
cars  and  are  paid  a  flat  $20  a  month 
to  cover  transportation  expense. 

Each  domestic  customer  receives  a 
personal  letter  from  the  home  service 
director,  explaining  the  new  plan  and 
inclosing  a  picture  of  the  home-service 
representative  in  the  territory  of  that 
particular  customer,  with  the  home- 
service  representative’s  name  and  ad¬ 
dress  printed  on  the  photograph.  In 
addition,  customers  are  informed, 
through  newspaper  advertising,  radio 
and  other  publicity,  of  the  operation 
of  the  plan. 

Estimates  for  next  twelve  months 

Aside  from  many  and  varied  intan¬ 
gible  benefits,  we  believe  there  are 
also  these  tangible  returns  from  this 
personalized  home-service  plan  which 
can  be  measured  in  additional  kilo¬ 
watt-hour  sales  from  the  various  activ¬ 
ities,  based  on  estimates  for  the  twelve- 
month  period  starting  June  1,  1933: 


Kw.-Hr. 

Restoring  unused  electric  appli¬ 
ances  to  service  .  833,000 

Preventing  electric  ranges  being 

replaced  with  other  type  stoves  400,000 
Restoring  unused  electric  ranges 

to  service  .  1,500,000 

Additional  appliance  sales  from 

prospects  developed  .  1,325,000 

Additional  home  lighting  .  8,000,000 

Total  .  12.058,000 


or  107  average  additional  kilowatt-hours 
per  year  per  residential  customer. 

The  home-service  activities  have 
been  of  proved  benefit  to  the  Georgia 
Power  Company,  but  in  the  past  the 
limited  personnel  has  made  it  impos¬ 
sible  to  personalize  the  service.  With 
the  expanded  personnel  we  expc<'t  that 
the  home  service  division  will  do 
much  toward  eliminating  dissatisfac¬ 
tion  with  electrical  appliances  and 
electric  service.  They  will  discover  and 
remove  causes  of  complaint.  They 
will  produce  increased  busines-  and 
improved  customer  relations. 
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BOULDER  DAM  55,000  H.P.  TURBINE . CAST  STEEL  SPIRAL  CASING 


Just  another  joh 

This  huge  assembly  weighing  seventy 
tons  presented  a  problem  in  machining.  Too  large  in  physical  dimensions  to 
mount  in  the  35  ft.  boring  mill,  it  was  mounted  directly  on  the  slab.  Then  re¬ 
versing  the  usual  procedure  of  rotating  the  work  around  the  tool — the  tools  were 
rotated  inside  the  stationary  work. 

harge  and  dijficult  work 
is  our  specialty 

Send  for  our  latest  catalog  "Water  Power  Equipment” 


Newport  News  Shipbuilding  and  Dry  Dock  Company 

{Hydraulic  Turbine  Division) 

90  Broad  Street,  New  York,  N.  Y.  Newport  News,  Virginia. 
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instruments,  remote  from  each  other, 
at  the  same  standard,  has  not  proved 
a  very  serious  problem.  It  is  not 
necessary  to  have  the  two  standards 
exactly  alike  if  their  difference  is  such 
that  the  load  would  tend  to  be  trans¬ 
ferred  from  one  to  the  other  at  a  very 
slow  rate,  say  one-half  of  a  machine 
capacity  over  a  period  of  five  or  six 
hours.  The  reason  is  that  any  con¬ 
trolling  plant  is  ordinarily  given  a 
schedule  around  which  it  is  expected 
that  its  load  will  fluctuate,  and  this 
basic  schedule  is  rarely  held  un¬ 
changed  for  more  than  a  morning, 
afternoon  or  evening.  Manual  adjust¬ 
ments  have  to  be  made  at  these  times 
to  reach  the  new  center  around  which 
the  plant  load  shall  swing,  and  any 
additional  adjustment  made  necessary 
by  the  unequal  standards  of  two  con¬ 
trollers  is  made  at  the  same  time. 

Automatic  tie-line  controllers  have 
been  considered  for  use  on  one  system, 
while  speed  is  controlled  by  the  other. 
In  some  cases  they  have  been  found 
to  be  fairly  satisfactory.  However,  we 
have  nothing  to  date  which  we  may 
consider  perfect,  even  though  we 
know  that  variations  in  speed  can  be 
reduced  to  an  almost  negligible 
amount  at  the  expense  of  efficient 
operation  and  steady  tie-line  loading. 

Composite  equipment  needed 

Ideal  mechanical  equipment  should 
take  note  of  instantaneous  error,  ac¬ 
cumulated  error  and  system  accelera¬ 
tion  or  deceleration,  and  that  is  all 
that  would  be  needed  for  perfect  single 
point  or  single  system  control.  When 
tie-line  schedules  enter  to  complicate 
the  problem  further,  an  item  should 
be  added  for  the  tie  line  and  the  na¬ 
ture  of  that  item  can  perhaps  be  best 
understood  by  the  consideration  of  a 
simple  case  of  two  systems  connected 
by  single  tie  line  with  intelligent 
manual  control  at  each  end.  Suppose 
system  “A”  wishes  to  sell  10,000  kw. 
to  system  “B.”  Suppose,  further,  that 
the  load  on  the  tie  line  at  any  instant 
shows  that  “B”  is  receiving  twice  as 
much  power  as  it  should,  and  that  the 
speed  is  low.  Obviously  the  fault  is 
on  the  receiving  system  and  can  be 
corrected  if  that  one  will  increase  its 
generation.  A  frequency  controller  on 
the  sending  end,  which  would  increase 
generation  there  in  response  to  low 
speed,  would  drive  the  tie  line  further 


off  schedule,  doing  exactly  the  wrong 
thing. 

If  both  systems  had  automatic  speed 
controllers,  it  would  be  desirable  to 
have  only  one  of  them  operate.  This 
could  be  effected  by  a  simple  blocking 
on  the  action  of  the  controller  exer¬ 
cised  by  a  meter  on  the  tie  line.  It 
would  have  the  effect  of  forcing  load 
shifts  to  be  taken  care  of  in  the  terri¬ 
tory  in  which  they  originate,  which  is 
of  course  exactly  what  is  to  be  desired. 

It  is  possible  to  consider  a  case  when 
on  the  face  of  it  the  solution  does  not 
appear  so  simple;  that  is,  when  the  tie 
line  is  off  schedule,  but  the  speed  is 
correct,  or,  shall  we  say,  within  1/20 
of  a  cycle,  which  may  for  all  practical 
purposes  be  considered  as  correct.  In 
that  event,  no  speed  controller  would 
operate  and  the  tie  line  would  con¬ 
tinue  indefinitely  off  schedule.  This 
case  is  not  serious,  for  the  reason  that 
the  speed,  in  addition  to  showing 
major  up  and  down  trends  which  are 
dependent  upon  load  shifts,  shows  a 
continuous  fluctuation  which  is  suffi¬ 
cient  to  make  any  speed  controller 
inside  of  a  short  time  feel  that  there 
has  been  sufficient  error  to  make  it 
want  to  do  something  about  correcting 
it;  that  is,  the  speed  never  stands  still 
at  any  value  very  long.  By  the  com¬ 
bination  in  proper  proportion,  then, 
of  the  four  items  of  instantaneous  and 
accumulated  speed,  system  accelera¬ 
tion,  and  tie  line  load,  it  should  be 
possible  to  produce  a  machine  which 
would  be  theoretically  far  better  than 
anything  we  have  today.  Its  greatest 
advantages  would  be,  first,  that  it 
would  be  impossible  for  it  to  try  to 
do  the  wrong  thing,  and  thus  aggravate 
a  bad  condition,  and,  second,  by  means 
of  its  tie-line  feature  it  would  of  itself 
eliminate  troubles  arising  from  fre¬ 
quency  controllers  being  slightly  off 
standard.  It  should  not  be  inferred 
that  we  will  have  nothing  satisfactory 
until  all  the  above  items  are  incorpo¬ 
rated  in  a  control  device.  We  get 
along  today  with  only  one  out  of  four 
basic  items  in  our  controllers.  Per¬ 
haps  two  or  three  would  come  close 
enough  to  perfection  so  that  the  last 
refinements  could  be  dispensed  with. 

Frequency  metering  standards 

How  do  we  know  what  the  speed 
really  is?  Recorders  which,  inciden¬ 
tally,  are  more  desirable  in  control¬ 
ling  plants  than  are  mere  indicating 
meters,  because  they  give  the  operator 
a  chance  to  see  the  results,  either  of 
his  own  efforts  or  of  the  efforts  which 


automatic  machinery  in  his  plant  has 
been  achieving,  are  now  available 
which  can  be  expected  to  respond  lo 
changes  as  slight  as  l/lOO  of  a  cycle 
on  a  60-cycle  system.  Furthermore, 
the  equipment  has  been  so  improved 
that,  once  it  has  been  set  so  that  it 
reads  60  cycles  when  the  speed  really 
is  60  cycles,  it  may  be  counted  on  to 
hold  that  setting  without  readjustment 
for  some  time. 

We  are  told  that  equipment  is,  or 
will  shortly  be,  available  in  which  the 
flyballs  will  be  extremely  sensitive,  as 
compared  with  the  older  types  now  in 
existence,  and  which  can  be  made  to 
operate  on  such  a  slight  slope  or 
inherent  no-load  to  full-load  speed 
change  that  it  will  virtually  hold  a  flat 
speed.  Inasmuch  as  the  net  effect  of 
the  existing  automatic  frequency  con¬ 
trollers  is  to  make  the  governors  do 
some  of  the  things  that  we  wish  they 
were  able  to  do  for  themselves,  this 
new  development  is  of  considerable 
interest  and  may  have  far-reaching 
results. 

It  is  probable  that  in  the  future  we 
shall  see  considerably  more  long-dis¬ 
tance  metering.  It  becomes  desirable 
in  all  cases  where  the  station,  in  which 
the  regulation  should  logically  be 
made  from  considerations  of  efficient 
operation,  does  not  happen  to  be  lo¬ 
cated  at  one  end  of  the  tie  line. 

Standardizing  chart  speeds 

Uniform  recording  chart  speed  is  a 
great  convenience.  Few  interconnec¬ 
tions  exist  where  sooner  or  later  there 
do  not  occur  difficulties  of  speed  or 
loading  which  made  it  desirable  to 
hold  a  round-table  conference  between 
the  representatives  of  the  companies 
involved.  The  major  portion  of  the 
evidence  submitted  is  ordinarily  in  the 
form  of  chart  records.  The  compari¬ 
son  of  as  many  as  six  or  eight  charts, 
which  is  not  unusual,  is  made  very 
much  harder  if  there  is  not  a  uniform 
chart  speed.  A  suggested  chart  speed, 
which  is  coming  more  and  more  into 
favor,  is  three  inches  per  hour.  1  his  is 
sufficient  to  show,  with  fair  accuracy, 
intervals  of  about  a  minute.  There  is 
one  exception  to  this  speed  which  we 
have  found  of  value,  and  that  is  in  a 
frequency  chart  which  we  are  running 
with  a  speed  of  eight  inches  per  hour. 
Accurate  timing  on  such  a  chart  is 
quite  easy  and  of  considerable  value 
in  locating  definitely  the  time  of  oc¬ 
currence  of  all  sorts  of  disturbances 
on  the  system. 

[Continued  on  page  71] 
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Highly  important  are  the  large 
changes  in  load  which  occur  on  all 
systems  with  great  rapidity  at  set  times 
of  the  day.  The  beginning  and  end 
of  the  noon  hour  are  particularly 
serious  because  the  load  changes  with 
such  rapidity  and  in  such  magnitude 
that  it  is  often  beyond  the  power 
of  any  single  plant  to  handle  it.  This 
is  particularly  true,  and  the  situation 
is  therefore  more  serious,  when  the 
system  capacity  exists  in  a  number  of 
plants  which  are  relatively  small.  On 
our  own  system,  for  example,  the  load 
at  noon  changes  within  a  couple  of 
minutes  by  considerably  more  than 
lOO.tMM)  kw.  We  have  only  two  plants 
in  our  system  with  total  capacity  suffi¬ 
cient  to  handle  such  a  drop,  and  to  do 
it  on  one  of  them,  a  steam  plant,  is 
out  of  the  question;  to  put  it  all  on 
the  hydro  plant  would  require  such  an 
inefficient  short  time  redistribution  of 
load  as  to  make  it  equally  impractical. 
We  therefore  are  driven  to  changing 
load  on  a  prearranged  time  schedule 
on  several  plants  down  to  and  includ¬ 
ing  a  few  of  less  than  10,000  kw. 

Years  ago  when  the  speed  always 
used  to  run  high  when  the  load 
dropped  off  at  noon,  and  low  when  the 
load  came  on  at  1  o’clock,  it  was  pos¬ 
sible  to  instruct  these  small  plants, 
even  with  the  relatively  insensitive  fre¬ 
quency  meters  which  they  had  at  that 
lime,  to  watch  the  speed  and  change 
their  loading  in  accordance  with  the 
indications  of  the  meter.  Today  the 
speed  can  be  held  so  steady  that  these 
plants  can  detect  no  error.  Therefore, 
they  are  forced  to  change  load  on  a 
prearranged  program.  They  may  be 
anywhere  from  a  few  seconds  to  about 
a  minute  ahead  of  or  behind  the  actual 
load  shift  in  spite  of  the  most  careful 
planning.  If  they  are  ahead,  the  plant 
or  plants  on  automatic  control,  whose 
duty  it  is  to  smooth  out  the  fringe,  will 
have  to  change  their  load  in  one  direc¬ 
tion.  If  they  are  behind  it,  the  control 
plant  will  have  to  go  in  the  other  di¬ 
rection  and  from  day  to  day  it  has  no 
"ay  of  knowing  whether  it  will  be 
railed  upon  to  go  rapidly  wide  open 
or  down  to  motor. 

A  study  is  not  impossible  where  only 
two  or  three  sources  of  power  are  in- 
'olved.  It  becomes  very  hard  when 
that  number  is  increased  to  ten  or  fif¬ 
teen.  The  totalizing  of  output  records 
i  horn  a  great  many  plants  onto  one 
roaster  chart  would  be  the  only  way 


to  understand  the  load  changes,  and 
with  a  multiplicity  of  plants  this 
method  becomes  prohibitive.  We 
could,  however,  learn  from  such  a  rec¬ 
ord  something  about  the  rate  of  change 
of  load  which  might  be  normal  during 
various  periods  of  the  day,  and  we 
should  be  enabled  to  set  our  auto¬ 
matic  controllers  to  shift  generation 
at  approximately  the  same  speed.  To¬ 
day  we  are  somewhat  in  the  dark  as  to 
the  speed  at  which  we  should  make 
adjustments,  and  it  is  extremely  prob¬ 
able  that  our  efforts  to  correct  have 
been  made  much  faster  than  the  rate 
at  which  the  errors  occurred,  which 
has  had  a  tendency  to  increase  rather 
than  to  reduce  our  troubles. 

Selective  correction  needed 

The  chief  concern  of  an  interconnec¬ 
tion  operator  is  to  put  a  certain 
amount  of  power  where  he  wants  it  at 
a  particular  instant.  Experience  has 
taught  us  that  with  a  wandering  speed 
base  it  is  extremely  difficult  to  hold  a 
steady  tie-line  load,  because  there  is 
no  w'ay  of  giving  an  operator  at  either 
end  any  assurance  either  that  he  is 
doing  the  right  thing  in  the  first  place, 
or  that  a  casual  adjustment  at  the 
other  end  will  not  leave  him  with  all 
the  work  to  do  over  again.  The  addi¬ 
tion  of  an  automatic  speed  controller 
at  one  end  is  a  step  ahead,  because 
the  speed  is  steady  and  the  tie-line  con¬ 
trol  operator  knows  what  he  ought  to 
do.  However,  the  automatic,  being 
fast  and  sensitive,  will  take  all  the 
swings,  will  be  wrong  half  the  time,  on 
the  average,  and  will  leave  the  tie-line 
operator  gasping  to  keep  up  with  it. 
An  automatic  speed  controller  at  each 
end  will  be  better  than  only  one,  but 
it  will  only  halve  magnitude  of  the 
generation  shifts.  It  will  do  the  right 
thing  only  if  load  fluctuations  are  the 
same  on  both  ends  of  the  tie.  Yt  hat  is 
required  is  a  mechanical  device  which 
can  not  only  be  made  so  intelligent 
that  it  will  be  ready  to  respond,  posi¬ 
tively  and  accurately,  when  there  is  a 
real  need  for  response,  but,  what  is 
fully  as  important,  that  it  w'ill  sit  back 
and  do  nothing  when  the  logical  cor¬ 
rection  point  is  elsewhere.  The  results 
will  be  better  than  they  are  today  and 
will  be  arrived  at  with  fewer  motions. 
In  other  words,  today  we  do  a  great 
deal,  and  much  of  it  is  wrong.  If  we 
knew,  by  a  combination  of  the  indica¬ 
tions  of  tie  line  and  frequency,  just 
what  was  right,  we  could  eliminate 
much  of  the  work  and  still  be  better 
satisfied. 


Maintenance  of  Transformers 

[Continued  from  page  35] 

tain  tubes  or  radiator  corrugations 
have  been  missed. 

It  became  obvious,  therefore,  that  a 
better  and  more  completely  foolproof 
method  must  be  devised  to  paint  trans¬ 
formers  perfectly,  and  that  the  method 
must,  in  so  far  as  possible,  remove 
the  human  element  of  application  and 
inspection  and  make  certain  the  fact 
that  all  surfaces  would  be  coated, 
whether  these  surfaces  could  be  in¬ 
spected  or  not. 

Dipping,  of  course,  provided  one 
solution  to  the  problem,  but  an  analy¬ 
sis  of  the  difficulties  showed  that  it 
was  not  practicable  to  adopt  this  and 
attempt  to  apply  it  to  operating  units 
in  the  field.  Further  study  suggested 
a  method  of  flooding  or  flowing,  and 
after  numerous  trials  in  the  field  a 
method  of  flow-painting  was  devised 
which  is  now  recognized  as  being  su¬ 
perior  even  to  dipping,  and  which  has 
proved  itself  to  be  satisfactory  over  a 
period  of  six  years,  in  that  no  trans¬ 
former  properly  coated  in  this  manner 
originally,  over  a  surface  prepared 
as  above,  has  needed  repainting. 

The  floH'-on  method  of  painting 

The  procedure  of  flow-painting  in¬ 
volves  the  use  of  pumps,  by  which  a 
quantity  of  paint  is  flooded  over  the 
transformer,  canvas  or  catch  basins 
being  provided  under  the  unit  to  re¬ 
turn  the  surplus  to  a  sump,  from 
which  the  paint  is  again  flowed  upon 
the  transformer,  a  paint-circulating 
process  result'ng  until  the  whole  unit 
has  been  thoroughly  and  effectively 
wet  and  washed  with  paint.  For  a 
10,000-kva.  unit,  for  instance,  the  re¬ 
circulation  amounts  to  2,400  gal.,  the 
equivalent  in  effect  of  dipping  it. 
However,  certain  advantages  were  dis¬ 
covered  that  showed  the  flowing  proc¬ 
ess  to  be  an  improvement  even  over 
dipping. 

The  natural  washing  action  of  the 
paint  removes  such  small  quantities 
of  dirt  and  water  as  have  accumulated 
on  it,  leaving  the  unit  perfectly  clean 
for  adherence  of  paint.  There  is  left 
on  the  transformer  a  somewhat  thicker 
film  of  paint  in  the  same  spots  where 
water  would  stand  after  a  rain,  hence 
such  spots  are  adequately  protected. 
These  distinct  benefits,  together  with 
the  expected  advantages  of  speed,  econ¬ 
omy  and  assurance  of  perfect  work¬ 
manship,  have  led  to  the  adoption  of 
[Continued  on  page  74] 
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HOW  3-POINT 
PROTECTION  WORKS 

Assume  that  a  surge  enters 
the  primary  lead,  A.  It  will  fol¬ 
low  the  winding  until  the  volt¬ 
age  rises  to  the  break-down 
value  of  the  “De-ion”  gap,  B, 
which  is  ^  impulse  strength  of 
the  winding  insulation.  The 
“De-ion”  gap  discharges  to 
the  tank,  raising  its  potential, 
immediately  causing  the  dis¬ 
charge  gap,  C,  to  flash  over, 
and  the  surge  is  passed  harm¬ 
lessly  to  ground. 

Power-follow  current  is 
limited  by  the  “De-ion”  gap 
and  quenched  at  the  first  cur¬ 
rent  zero,  usually  within  1/120 
of  a  second. 

If  a  surge  should  enter  the 
service  lines,  part  will  enter  the 
neutral  and  thus  go  to  ground, 
and  the  rest  will  flash  over  the 
coordinating  gaps  of  the  low- 
voltage  bushing  and  pass 
through  the  tank  and  dis¬ 
charge  gap  to  ground. 
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The  unequalled  resistance  of  Westinghouse  Surge- 
Proof  Transformers  to  lightning  .  .  .  Public 
Enemy  No.  1  of  power  systems  in  most  sections  of  the 
country  .  .  .  has  provided  most  convincing  proof  of 
their  dependability. 

Time  and  again,  since  they  were  introduced 
years  ago,  Surge-Proof  Transformers  have  established 
unequalled  records  for  resisting  damage  by  lightning. 
On  systems  where  lightning  formerly  exacted  an 
enormous  annual  toll,  the  Surge-Proof  Transformer 
has  successfully  withstood  its  attack  and  literally 
“taken  it  for  a  one-way  ride”  to  ground. 

3-POINT  PROTECTION 


2  Splash-proof  construction  which  permits  the  user 
to  fill  the  transformer  with  oil  at  his  warehouse 
and  truck  it  to  the  point  of  installation  without  loss 
of  oil. 

3  Low-voltage  leads  which  can  be  replaced  indi¬ 
vidually. 

4  Small  dimensions  which  permit  three  100-kv-a. 
transformers  to  be  mounted  on  one  9-ft.  cross  arm. 

If  you  have  not  investigated  the  Surge-Proof 
Transformer,  it  will  pay  you  to  do  so  at  once.  It  can 
effect  savings  in  lightning  losses  which  you  cannot 
afford  to  ignore. 


Built-in  Three-Point  Protection,  an  exclusive  fea¬ 
ture  of  the  Westinghouse  Surge-Proof  Transformer, 
accounts  for  its  unequalled  resistance  to  lightning.  It 
detours  lightning  surges  to  ground  so  fast  that  fuses 
cannot  blow,  transformer  windings  are  unharmed  and 
not  even  a  flicker  occurs  in  the  lighting  load. 

This  protection  reduces  distribution  costs  by  elimi¬ 
nating  service  interruptions,  trouble-shooting  expense 
and  damage  to  equipment  caused  by  lightning-struck 
transformers  and  lightning-blown  fuses. 

Three-Point  Protection  is  entirely  independent  of 
any  grounds  or  circuits  external  to  the  transformer. 

OTHER  ADVANTAGES 

In  addition,  Surge-Proof  Transformers  have  many 
improved  mechanical  features: 

1  Removable  high-  and  low-voltage  bushings. 


Westinghouse 
5-kv-a.,  4800- 
volt  Surge- 
Proof  Distri¬ 
bution  Trans¬ 
former. 


Wssttn^ouse 

_  SURGE-PROOF 


Westinshouse  Electric  ft  Menu^cturios  Compear 
Room  2-N  East  Pituborsh.  Pa. 

Gentlemen:  Please  send  a  copy  of  Descriptire  Section  46-190  de- 
scribins  the  Surce-Proof  Distribution  Transformer. 

Name . 

Campany . 

Position . T  86083 

Addreu . EW  9-15-34 
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flowing  as  a  standard  practice  for  all 
units  where  it  could  be  used,  the  small¬ 
ness,  rather  than  the  large  size  of 
equipment,  being  the  limiting  feature. 


Typical  cost  data 

As  a  direct  result  of  the  care  exer¬ 
cised  in  every  detail  of  the  process, 
further  additional  advantages  began 
to  show  themselves  as  weathering  pro¬ 
gressed.  It  was  found  that  the  paint 
films  were  absolutely  uniform  in  thick¬ 
ness,  and  the  chalking  that  resulted 
with  weathering  was  identical  in  all 
cases,  both  of  which  contributed  to  the 
excellent  appearance  of  the  surface 
even  after  years  of  exposure,  notwith¬ 
standing  the  fact  that  the  greater  part 
of  the  experience  was  with  a  light  gray 
paint  that  shows  distinctly  any  lack 
of  uniformity  in  paint  or  application. 
Needless  to  say,  the  method  has  been 
adopted  as  standard  for  the  future, 
since  the  costs  of  painting  have  been 
reduced  to  from  one-half  to  one-tbird 
of  what  they  were  formerly,  and  there 
has  been  no  evidence  of  rust  develop¬ 
ing  on  properly  flowed  units  in  eight 
years  of  experience  under  Atlantic 
Seaboard  climatic  conditions  in  an 
industrial  area  where  chemical  fumes 
are  prevalent.  The  following  unit 
costs,  in  dollars,  have  been  found  to 
he  representative,  the  range  covering 
the  mildest  to  the  severest  cases: 

.Stj.  Ft. 

I’arkerizinp  radiator.s  (in  the 

field)  .  0.02  to  0.04 

Influenced  by  labor  and 
ti'iickiriR  t’o.st.s 

I’arkerizing  radiators  (at  fac¬ 
tory)  .  o.o.y  to  0.08 

Influenced  by  labor  and 
transportation  costs 
Sandblasting  radiators  (radi¬ 
ators  removed  from 

tank)  .  0.02  to  O.O.i 

Influenced  by  condition  of 
surfaces 

Sandblasting  tanks,  etc .  0.01  to  0.02 

Itifluenced  by  condition  of 

surfaces  . 

Painting,  flow-on  method  (per 

coat)  .  0.01  to  0.02 

Influenced  by  size  of  unit 

As  a  further  precaution  against 
other  weak  phases  of  the  work,  protec¬ 
tive  coatings  were  analyzed  and  tested 
in  order  to  have  assurance  that  adhe¬ 
sion  would  be  as  nearly  perfect  as 
possible,  not  only  to  the  original 
steel,  but  between  coats  as  well.  Thin- 
ners  and  their  evaporation  character¬ 
istics  were  investigated,  so  that 

coatings  in  desired  degrees  of  thick¬ 

ness  might  be  applied.  Paint  formulas 
were  investigated,  samples  obtained 
and  tested  in  various  ways  at  various 
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places  in  large  and  small  quantities. 

S>nthetic  resin  paints,  with  one  or 
two  exceptions,  are  not  recommended 
for  outdoor  work.  Some  of  the  best 
of  them  have  been  used,  but  their  de¬ 
velopment  has  not  yet  reached  a  point 
where  they  may  be  regarded  as  equal 
or  superior  to  linseed  and  chinawood 
oil  paints.  These  synthetic  products 
have  proved  to  be  erratic  in  perform¬ 
ance  and  weathering.  They  are  very 
difficult  to  flow  and,  in  addition  to 
their  tendency  to  peel  or  scale  from 
paint  films  of  the  orthodox  type,  have 
floating  tendencies  which  result  in  a 
separation  of  ingredients  and  a  con¬ 
sequent  lack  of  uniformity  in  the 
shades  of  the  finished  painted  surfaces. 

Experience  seems  to  have  very  defi¬ 
nitely  proved  that  the  zinc-oxide 
paints,  properly  formulated  and  man¬ 
ufactured,  in  most  colors  except  black, 
are  superior  to  any  other  formulation, 
and  in  black,  the  life  of  what  is  known 
as  long-oil  carbon-black,  if  properly 
made,  is  practically  indeterminate. 
Basic  lead  chromate  primers  have 
shown  themselves  to  be  superior  to 
other  types,  but  special  formulations 
are  advisable  to  secure  proper  pig¬ 
ment  content,  high  adhesion  and  easy 
flowing  tendencies,  since  these  paints 
are  heavy  and  difficult  to  flow. 

Outline  of  actual  procedure 

A  general  description  of  the  pro¬ 
cedure  and  equipment  will  perhaps 
lead  to  a  better  understanding  of  the 
method  and  its  practicability.  Scaf¬ 
folding  is  recommended  for  large 
units,  of  capacity  over  5,(K)0  kva,  ap¬ 
proximately,  and  this  should  he 
erected  before  other  operations  pro¬ 
ceed.  Experience  with  the  painting 
of  such  units  has  demonstrated  that  no 
additional  expense  is  occasioned  by 
scaffolding,  since  it  is  in  general  an 
economy,  regardless  of  the  method  of 
painting  which  is  to  be  employed. 

Canvas  is  arranged  to  catch  the  flow 
of  excess  paint  from  the  transformer, 
so  placed  around  the  base  as  to  direct 
ihe  paint  to  a  sump.  One  or  more 
gear  pumps,  each  capable  of  deliver- 
ing  40  gal.  of  paint  per  minute  to  a 
head  of  approximately  30  ft.,  has  been 
Wild  best.  The  paint  is  mixed  with 
the  correct  thinner  to  the  desired  con¬ 
sistency  and  the  pump  operated  to  cir¬ 
culate  tlie  paint  through  the  gears 
'^'’til  it  is  thoroughly  mixed,  when 
painting  may  proceed. 

iNo  set  rules  may  be  stated  for  mix¬ 
ing  the  paint  and  thinner  originally, 
the  range  being  30  to  55  per  cent 
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thinner  by  volume,  the  heavier  paints 
requiring  more  thinner,  and  additional 
thinner  may  need  to  l)e  added  as  |)ainl- 
ing  progresses.  The  evaporation  rate 
of  the  thinner  is  highly  important  and 
the  amount  of  thinner  used  dejtends 
greatly  on  air  temperature,  humidity, 
wind  and  sun,  as  well  as  the  temoera- 
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As  an  example,  however,  it  is  pos¬ 
sible  by  this  method  to  apply  a  coat 
of  paint  to  six  15,000-kva.  units  of 
approximately  8,000  sq.ft,  of  surface 
each  in  eight  hours  with  a  total  of 
five  men,  provided  all  units  are  scaf¬ 
folded.  The  painting  of  more  than 
three  units  in  one  day,  by  one  such 
gang,  however,  is  not  recommended 
unless  conditions  dictate  otherwise. 
Tops,  conservators,  bottoms  and  trucks 
are  brushed.  Except  for  the  time 
wlien  the  tops  are  being  painted,  units 
may  remain  in  service,  and  preferably 
so,  since  the  heat  of  the  losses  has  a 
favorable  influence  on  the  drying 
action  of  the  paint. 

The  number  of  coats  recommended 
varies  with  the  conditions.  Five  coats 
total  are  recommended  for  severe  con¬ 
ditions,  such  as  seaboard  locations, 
fewer  elsewhere.  Repainting  should 
never  be  done  with  less  than  two  coats, 
one  coat  of  dead  flat  undercoater  and 
one  coat  of  enamel. 

Nozzle  design  has  been  perfected  to 
such  a  point  that  there  is  no  splash, 
which  means  no  w  aste.  The  design  of 
the  nozzle  (there  are  three  types  for 
different  portions  of  the  work)  in¬ 
volved  a  study  of  the  flow  character¬ 
istics  of  heavy  liquids,  with  the  result 
that  from  a  proper  nozzle  a  stream  of 
paint  ^  in.  thickness  and  4  in.  wide 
may  be  thrown  intact  a  distance  of  2 
ft.  without  breaking  or  dividing.  Most 
nozzles  used  are  made  to  fit  if-in.  pip^" 
and  the  nozzle  opening  was  designed 
so  that  its  area  was  approxiniateh 
equal  to  that  of  the  pipe.  Six’  in.,  and 
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SO  Streamlined  that  there  is  no  stream 
distortion  within  the  nozzle.  During 
the  flowing  process  fire  walls,  if  any, 
and  foundations  are  protected,  and  the 
final  appearance  of  the  installation 
does  not  disclose  the  method  of  paint¬ 
ing. 

Cleaning  for  repainting 

Identical  processes  and  paint?  are 
used  for  repainting.  The  first  opera¬ 
tion  is  to  prepare  the  surface  of  the 
unit  for  paint,  by  removing  all  loose 
paint,  chalk,  dust,  dirt  and,  most  par¬ 
ticularly,.  oil.  For  this  purpose  a 
high-pressure  pump  supplies  water  at 
250  lb.  pressure  to  a  special  nozzle, 
the  latter  designed  either  to  throw  a 
solid  hard  stream  for  cutting  or  a 
spray  for  rinsing.  Cleaning  solutions, 
generally  tri-sodium  phosphate  in 
water,  mixed  3  to  10  lb.  of  chemical 
to  50  gal.  of  warm  water,  are  used 
to  remove  grease,  the  pressure  remov¬ 
ing  all  other  undesirable  elements. 
After  a  sufficient  cleaning  wash  the 
unit  is  thoroughly  rinsed  with  clean 
water  and  allowed  to  dry  24  hours  in 
good  weather,  longer  if  necessary. 

If  cleaning  to  hare  metal  is  neces¬ 
sary,  strong  hot  sodium-hydroxide  so¬ 
lutions  are  advisable,  hut  extreme 
care  must  be  exercised  in  their  use. 
If  much  rust  is  prevalent  where  it 
cannot  be  reached  easily  by  hand,  the 
only  recourse  is  to  sandblasting,  an 
expensive  but  highly  satisfactory 
method,  resorted  to  only  when  abso¬ 
lutely  necessary. 

Conclusion 

The  results  with  the  method  ha\e 
been  very  gratifying.  A  set  of  for¬ 
mulas  for  paints  has  been  developed 
that  assure  maximum  adhesion  and 
excellent  life  with  proper  chalking. 
The  coatings  may  be  applied,  with 
proper  care,  in  any  thickness  up  to 
that  where  1  gal.  covers  only  175  sq.ft, 
of  surface.  Cleaning  [)rocesses  for  re¬ 
painting  are  w'ell  ordered.  I’liere  is 
no  splash  or  waste  and  the  appearance 
of  the  finished  surface  is  as  near  per¬ 
fection  as  human  skill  and  good  mate¬ 
rials  can  produce. 

The  experience  gained  in  working 
out  the  problems  incidental  to  the  de¬ 
velopment  of  this  method  of  painting 
has  demonstrated  that,  with  slight 
modifications,  the  procedure  may  be 
adopted  to  almost  any  class  of  work 
that  offers  painting  difficulties,  using 
|)aints  in  consistencies  from  the  heavy 
subway  blacks  to  the  lightest  oil  fin' 
ishes.  Each  problem  will  require  a 
slightlv  different  solution. 
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LETTERS 
TO  THE  EDITOR 


Accident  Record  of 
the  Electrical  Utilities 

To  the  Editor  of  Electrical  World: 

In  your  July  28  issue,  the  1933  acci¬ 
dent  record  of  the  public  utilities  is  the 
subject  of  comment,  based  on  a  survey 
by  the  National  Safety  Council.  The  fig¬ 
ures  relating  to  the  electrical  utilities  do 
not  check  with  those  collected  by  the 
Edison  Electric  Institute.  This  may  be 
partly  because  of  the  smaller  extent  of 
coverage  by  the  National  Safety  Coun¬ 
cil.  The  National  Safety  Council  man¬ 
hour  exposure  of  the  several  kinds  of 
utilities  (manufactured  and  natural  gas, 
telephone,  w'ater,  electrical,  etc.)  was 
stated  as  600,000,000  man-hours.  The 
Edison  Electric  Institute  exposure  for 
electrical  utilities  alone  was  more  than 
400,000,000  man-hours  and  represented 
about  90  per  cent  of  all  the  employee 
roll  of  the  electrical  industry. 

The  Edison  Electric  Institute  ratios 
comparing  1932  with  1933  show  the  fol¬ 
lowing  improvements: 

1932  1933 

Fatalities  alone  (per  1,000 

employees)  .  0.72  0.65 

Lost-time  accidents  (per 

100  employees)  .  2.49  2.14 

Days  lost  (actual  absence 
per  100  enii>loyees)  ....  82. 0  52.0 

Cost  (per  employee)  . $18.84  $14.85 

This  indicates  definite  improvement 
in  all  criteria,  whereas  the  National 
Safety  Council  reports  an  increase  in 
severity. 

The  reason  that  the  National  Safety 
Council  figures  show  an  increase  in 
severity  despite  the  reduction  in  fatali¬ 
ties,  in  frequency  and  in  actual  days’  ab¬ 
sence  from  work  may  be  due  to  the 
arbitrary  weighting  for  permanent  dis¬ 
abilities  which  may  not  result  in  as  rea¬ 
sonably  close  reflection  of  status.  The 
only  other  explanation  would  necessarily 
be  that  the  smaller  group  covered  did  not 
accomplish  as  good  results  as  the  more 
representative  national  averages  indicate. 

The  early  publication  of  returns  is  a 
partial  reason  for  the  smaller  coverage. 
It  is  unfortunate  that  it  is  felt  impos¬ 
sible  to  wait  for  more  complete  returns 
so  that  a  more  accurate  state  of  progress 
®ay  be  reported. 

C.  R.  Beardsley, 

Brooklyn  Edison  Company. 

ydid  Cost  Comparisons 
in  Distribution* 

I’o  the  Editor  of  Electrical  World: 

In  coniit'ction  with  my  article  of  this 
title  in  the  issue  of  August  25,  kindly 
•tote  the  lollowing  corrections  an  page 


Under  No.  16,  instead  of  “basis  of  kilo¬ 
watt-hours”  and  “customer  kilowatt- 
hours”  it  should  be  “basis  of  kilowatts” 
and  “customer  kilowatts.” 

Under  No.  17,  instead  of  “on  the  basis 
of  No.  15”  it  should  be  “on  the  basis 
of  No.  16.” 

M.  M.  Samuels. 

Binders  for  Resistance  Cements 

To  the  Editor  of  Electrical  World: 

I  have  been  interested  in  the  letter  from 
C.  Fred  Sauereisen,  President  Technical 
Products  Company,  published  in  your 
issue  for  August  25.  In  that  letter  Mr. 
Sauereisen  says  that  he  would  take  issue 
with  those  who  state  that  silicate  of  soda 
cannot  be  used  as  a  binder  for  elevated 
temperature  resistance  cements.  I  assume 
that  he  refers  to  objections  made  upon 
other  grounds  than  the  maintenance  of 
adequate  electrical  insulation  from  the 
point  of  view  of  personal  safety.  It  has 
been  the  experience  at  Electrical  Testing 
Laboratories,  however,  that  silicate  of 
soda  is  capable  of  absorbing  moisture, 
thereby  providing  a  leakage  path  of  suffi¬ 
ciently  high  conductivity  to  permit,  under 
certain  conditions,  the  passage  of  current 
in  a  degree  capable  of  producing  physio¬ 
logical  sensation.  Under  the  auspices  of 
the  appliance  committee  of  the  Association 
of  Edison  Illuminating  Companies  there 
have  been  developed  fundamental  safety 
requirements  for  electrical  equipment  to 
be  used  by  the  public,  included  in  which 
is  a  requirement  that  under  no  conditions 
likely  to  be  encountered  in  service  shall 
there  be  a  leakage  current  in  excess  of 
0.2  milliampere,  which  has  been  found  to 
be  approximately  the  lower  limit  for 
physiological  perception.  If  leakages  are 
kept  below  that  value  electrical  shock  is 
improbable. 

It  should  not  be  assumed  that  silicate 
of  soda  is  a  suitable  material  for  insulat¬ 
ing  purposes  in  heating  devices  because 
the  operating  temperatures  will  drive  off 
any  moisture  that  may  be  absorbed.  The 
fact  is  that  after  the  device  cools  suffi¬ 
cient  moisture  may  be  absorbed  be¬ 
fore  it  is  again  used  to  make  possible 
an  objectionable  shock  during  the  first 
few  moments  of  the  heating  period.  It 
is  true  that  the  exposure  of  the  user 
to  the  likelihood  of  shock  is  not  as  great 
under  these  circumstances,  but  a  shock 
received  when  first  connecting  a  device 
to  the  circuit  is  just  as  objectionable 
as  at  any  other  time. 

It  is  not  that  silicate  of  soda  is  an 
objectionable  material,  but  that  any  ma¬ 
terial  capable  of  absorbing  moisture  and 
thereby  providing  leakage  paths  for  the 
electric  current  should  not  be  used  in 
appliances  placed  in  the  hands  of  the 
public. 

C.  H.  Roe, 

Commercial  Engineer 
Electrical  Testing  Laboratories, 
New  York  City. 


ELECTRICAL  WORLD  4  SEPTEMBER  15,  1934 


(451)  79 


rate-making  policies  of  public  utilities, 
has  been  elected  vice-chairman  of  the 
Power  Authority  of  the  State  of  New 
York.  He  succeeds  the  late  Delos  M. 
Cosgrove  of  Watertown,  N.  Y.  Professor 
Bonbright  was  appointed  a  trustee  of 
the  Power  Authority  by  Franklin  D. 
Roosevelt,  then  Governor  of  New  York, 
when  the  authority  was  formed  in  May, 
1931. 


J.  A.  Cook  Named  Manager 
of  Massachusetts  Utility 

James  A.  Cook  has  been  appointed 
general  manager  of  the  Lynn  (Mass.) 
Gas  &  Electric  Company,  succeeding  the 
late  Charles  R.  Prichard.  Mr.  Cook  is 
widely  known  among  Eastern  utility 
engineers,  having  been  general  superin¬ 
tendent  of  the  electrical  department  of 
the  Lynn  company  for  the  past  nine 
years.  He  is  a  graduate  of  the  electrical 
engineering  department  of  the  Massa¬ 
chusetts  Institute  of  Technology,  class  of 
1912,  and  a  native  of  Peabody,  Mass. 

His  early  career  included  work  in  the 
apprentice  course  at  the  Sprague  Works 
of  the  General  Electric  Company, 
Bloomfield,  N.  J.,  in  1912,  followed  by 
a  year  of  drafting  and  construction  work 
for  the  Cleveland  Construction  Company, 
Cleveland,  Ohio.  From  1914  to  1917  he 
was  on  the  engineering  staff  of  D.  C.  & 
William  B.  Jackson,  with  headquarters  at 
their  Chicago  office.  The  next  six  years 


Pennsylvania  Association 
Elects  Judy  President 

E.  W.  Judy,  vice-president  and  gen¬ 
eral  manager  of  the  Duquesne  Light 
Company,  Pittsburgh,  was  elected  presi- 
rlent  of  the  Pennsylvania  Electric  Asso¬ 
ciation  at  the  convention  held  last  week 
at  Bedford  Springs.  Mr.  Judy  has  been 
identified  with  the  public  utility  industry 


Dr;  Eliliu  Thomson  Better 

Prof.  Elihu  Thomson,  dean  of  living 
electrical  inventors  in  America,  consult¬ 
ing  engineer  of  the  General  Electric 
Company  and  director  of  the  Thomson 
research  laboratory  at  the  Lynn  factory, 
has  taken  a  decided  turn  for  the  better 
in  his  acute  illness  at  his  Swampscott 
home  and  the  outlook  for  his  recovery 
was  extremely  hopeful  early  this  week. 
Dr.  Thomson  is  in  his  eighty-second  year 
and  became  seriously  ill  with  asthma 
about  August  20.  On  Monday  he  was 
able  to  do  a  little  reading  and  had  be¬ 
gun  to  show  revived  interest  in  outside 
affairs. 


entered  the  employ  of  the  Duquesne  t»  Akthi  r  R.  Nklson,  of  Montclair,  N. 

Light  Company  as  superintendent  of  has  been  appointed  assistant  superin¬ 
overhead  lines.  One  year  later  he  was  tendent  of  electrical  distribution  in  the 
advanced  to  the  position  of  general  Essex  County  division  of  the  Public 
superintendent  of  distribution  and  in  Service  Electric  &  Gas  Company, 
that  capacity  he  was  successful  in  es¬ 
tablishing  an  efficient  departmental  or-  ►  Dr.  Oscar  S.  Pulman,  formerly  assist- 
ganization  and  the  adoption  of  modern  ant  director  of  the  research  laboratory 
construction  standards.  Early  in  1927  and  a  staff  official  of  the  National  Car- 
he  was  appointed  operating  manager  of  bon  Company,  Cleveland,  Ohio,  prior  to 
the  company  and  five  years  ago,  when  his  withdrawal  some  years  ago  to  enter 
Frank  R.  Phillips  became  senior  vice-  statistical  work,  has  been  elected  presi- 
president  of  the  Philadelphia  Company  dent  of  Babson’s  Reports,  Inc,,  Wellesley 
and  president  of  its  affiliated  companies.  Hills,  Mass, 

Mr.  Judy  was  selected  to  succeed  him 

as  vice-president  and  general  manager  Stockwell  has  again  taken 

<)f  the  Duquesne  utility.  charge  of  the  gas  and  electric  engineering 

A  graduate  of  Ohio  University,  Mr.  department  of  the  Oklahoma  Corporation 
Judy  spent  the  early  years  of  his  career  Commission,  to  succeed  John  J.  Hassler, 
with  the  Scioto  Valley  Traction  Com-  resigned.  Mr.  Stockwell  held  the  same 
pany  at  Columbus  and  with  the  Central  position  from  1921  to  1927,  resigning  to 
Colorado  Power  Company  at  Denver,  become  manager  of  the  Oklahoma  Utilities 
With  the  Central  Colorado  Company,  Company.  Subsequently  he  became  identi- 
and  later  with  the  Stone  &  Webster  En-  b^d  with  the  Empire  Public  Service  Cor- 
gineering  Corporation,  he  worked  on  poration  as  manager  of  the  Oklahoma- 
some  of  the  largest  projects  in  the  West.  Kansas  division.  Mr,  Stockwell  is  well 
Subsequently  he  became  district  man-  qualified  by  education  and  experience  for 
ager  of  the  Southern  Sierras  Power  Com-  die  responsibilities  which  he  again  has 
pany  at  Riverside,  Cal.  assumed.  He  was  graduated  in  engineer¬ 

ing  at  the  University  of  Oklahoma  in  1918 
*  and  for  the  following  three  years  was  a 

►  Dr.  James  C.  Bonbricht,  professor  of  member  of  the  staff  of  the  Illinois  Corn- 
finance  in  the  School  of  Business  at  merce  Commission,  During  the  past  two 
Columbia  University  and  internationally  years  he  has  been  engaged  in  an  intensive 
known  for  his  criticism  of  the  present  and  comprehensive  study  of  rates. 


he  was  assistant  chief  of  the  laboratory 
and  assistant  superintendent  in  charge  of 
the  test  department.  New  York  Edison 
Company,  and  until  1925,  before  going 
to  Lynn,  he  was  assistant  engineer  of 
the  distribution  and  installation  depart¬ 
ment  of  the  New  York  Company,  in 
charge  of  all  field  distribution  work  in 
the  Borough  of  Manhattan.  He  is  a  fel¬ 
low  of  the  American  Institute  of  Elec¬ 
trical  Engineers  and  past-chairman  of 
the  Lynn  section. 


►  Gadsden  E.  Shand,  Sr.,  has  re.<igned 
as  director  of  the  electric  utilities  divi¬ 
sion  of  the  South  Carolina  Railroad 
Commission  to  become  consulting  and 
valuation  engineer  of  that  body.  The 
announcement  was  made  by  Thomas  H. 
Tatum,  chairman  of  the  commission,  who 
stated  that  Mr.  Shand’s  succes-or  as 
director  of  the  electric  utilities  division 
had  not  yet  been  named. 
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►  Harris  P.  Stephenson,  division  man¬ 
ager  of  the  Jersey  Central  Power  &  Light 
Ciiinpany,  in  charge  of  the  company’s 
offices  at  Point  Pleasant,  Belmar,  Asbury 
Park  and  Long  Branch,  died  suddenly, 
of  a  heart  attack,  August  28  at  his  home 
in  Interlaken,  N.  J.  He  was  47  years  of 
age.  Mr.  Stephenson  had  been  identi¬ 
fied  with  the  New  Jersey  utilities  since 
1926,  when  he  was  made  district  man¬ 
ager  of  the  Long  Branch  district.  He 
had  formerly  been  associated  with  the 
Philadelphia  Suburban  Gas  Company 
for  some  time. 

►  Joseph  R.  Malone,  vice-president, 
secretary  and  a  director  of  the  New  York 
&  Queens  Electric  Light  &  Power  Com¬ 
pany  of  Long  Island  City,  died  Septem¬ 
ber  3,  after  a  ten  days’  illness,  at  the 
age  of  51.  Mr.  Malone  had  been  asso¬ 
ciated  with  the  company  since  1903.  He 
was  appointed  auditor  in  1911,  assistant 
secretary  in  1923  and  secretary  in  1925. 
He  assumed  the  duties  of  vice-president 
this  summer.  Mr.  Malone  was  a  native 
of  Oswego,  N.  Y.,  and  a  graduate  of  the 
Oswego  Normal  College. 

►  William  E.  Hooper,  formerly  an  elec¬ 
trical  engineer  with  the  Clyde  River  (Vt.) 
Power  Company  and  the  Bangor  (Me.) 
Hydro-electric  Corporation,  died  recently 
in  Philadelphia.  He  was  born  in  Somer¬ 
ville,  Mass.,  in  1887  and  was  educated  at 
Tufts  Engineering  School.  For  some  years 
he  was  active  in  engineering  work  in 
Mexico  and  more  recently  in  oil  refinery 
construction  in  Argentina,  Persia,  Eng¬ 
land  and  France. 

►  Edward  R.  Berry,  scientist  and  con¬ 
sulting  engineer,  died  recently  in  Scran¬ 
ton,  Pa.,  in  his  fifty-sixth  year.  Dr. 
Berry  invented  the  quartz  lens,  after  ten 
years  of  research  on  the  manufacture  of 
clear-fused  quartz.  The  invention  made 
possible  the  use  of  ultra-violet  rays  in 
medicine  to  an  extent  previously  impos¬ 
sible.  It  was  in  1924  that  his  protracted 
research  work,  done  in  the  laboratories 
of  tlie  General  Electric  Company,  cul¬ 
minated  in  the  announcement  that  a  com¬ 
mercially  practicable  means  of  manufac¬ 
turing  the  quartz  had  been  devised.  The 
following  year  he  received  the  Grasselli 
Gold  Medal  from  the  Society  of  Chemi¬ 
cal  Industry.  Dr.  Berry  was  vice- 
presid,  lit  of  the  Inland  Utilities,  Inc., 
and  liid  been  assistant  director  of  the 
Thom '.in  Research  Laboratory  of  the 
Geneij!  Electric  Company.  He  was  a 
fellow  Ilf  the  American  Institute  of  Elec¬ 
trical  t  ngineers  and  a  member  of  the 
America. 1  Electrochemical  Society  and 
of  othf  I  'imilar  organizations. 


to  put  this  tape  to  any  test 


OUR  Empire  Varnished  Tape  and  Cloth  has  met  the  most 
exacting  specifications  of  so  many  leading  power  com¬ 
panies  and  electrical  manufacturers  that  we  have  no  hesitancy 
in  inviting  you  to  match  it  against  jowr  oti  n  particular  severest 
requirements. 

Through  years  of  experience  and  research,  we  have  devel¬ 
oped  this  tape  and  cloth  to  the  point  where  it  is  of  very  high 
quality  from  every  standpoint  .  .  .  dielectric  strength,  tensile 
breaking  strength,  elongation,  pliability,  finish,  uniformity, 
resistance  to  aging,  and  resistance  to  the  severe  conditions  en¬ 
countered  in  making  joints  and  splices. 

We  would  welcome  an  opportunity  to  send  you  samples  of 
this  outstandingly  fine  tape.  Available  in  yellow  or  black, 
straight  or  seamless  bias  cut.  Also  in  full  width  materials. 

Mica  Insulator  ('.oiiipaiiy,  200  Varick  Street,  New  York,  N.  542  South 
Dearborn  Street,  Cliicago,  III.;  1330  Schofield  Building,  Cleveland.  O.; 
Branches  at  Birniingliani,  Boston,  Cincinnati,  Los  Angeles,  San 
Francisco,  Seattle.  Canada:  Montreal,  Quebec,  Toronto.  Ontario. 

- SEND  FOR  USEFUL  INSULATION  DATA - 

MICA  INSULATOR  COMPANY 

(Mail  to  our  nearest  office)  Please  mail  without  obligation  on  niy  part: 

□  Insulatifin  Catalog  No.  87  □  "F.mpire”  Price  List  No.  95 


Name 


Company 


.AildiH'ss 


E.W.  9-15-34 
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NEW  EgVIPMENT 


Automutif*  ^  el<l  Timer 

For  use  with  resistance  welding  ma¬ 
chines,  the  Electric  Controller  &  Manu¬ 
facturing  Company,  Cleveland,  Ohio,  has 
announced  a  Folio  2  EC&M  automatic 
weld  timer.  Although  operating  on  the 
same  principle,  namely,  that  of  taking 
into  consideration  the  many  variables 


Kleotrte  Controller  &  MfR. 


entering  into  the  welding  circuit  and  tim¬ 
ing  the  weld  with  respect  to  the  current 
flow,  this  timer  is  a  great  improvement 
over  its  predecessor.  Folio  1  weld  timer, 
in  that  it  contains  less  apparatus,  the 
dust-tight  inclosing  cabinet  is  smaller 
and  not  as  deep  and  the  operation  of 
the  timer  is  twice  as  fast  as  the  previous 
one,  it  is  claimed. 

The  faster  operation  makes  it  pos¬ 
sible  to  produce  many  more  welds  per 
minute  and  greatly  increases  the  number 
of  different  kinds  and  also  the  variety  of 
thicknesses  of  metals  which  now  may 
be  satisfactorily  welded  under  the  con¬ 
trol  of  this  timer.  In  addition  to  the  ad¬ 
justing  dial  for  varying  the  time  sup¬ 
plied  with  EC&M  weld  timers,  the  Folio  2 
timer  is  also  equipped  with  a  means  to 
provide  a  triple  current  range  for  a 
timer  of  given  capacity.  The  change 
from  one  range  to  another  is  quickly 
obtained  by  inserting  a  plug  into  one  of 
three  receptacles  located  on  the  front  of 
the  panel.  By  this  means  a  much  more 
refined  control  of  the  length  of  time  the 
current  is  on  is  possible. 

• 

PORTABLK  EI.ECTHIC  MACHINE  of  the 
“Jumbo”  model,  designed  for  the  most 
extreme  heavy-duty  dust,  dirt  and  lint 
cleaning  work,  has  been  announced  by 
the  Ideal  Commutator  Dresser  Company, 
Sycamore,  Ill.  It  has  three  distinct  uses 
— it  blows,  suctions  and  sprays.  Hereto¬ 


fore  blowers  using  a  1/3-hp.  motor  were 
classed  as  heavy  duty.  The  Jumbo  is 
rated  at  three  times  this  speed.  It  is 
powered  by  a  full  horsepower  General 
Electric  motor.  It  has  a  water  column 
lift  of  46.25  in.  and  a  fan  diameter  of 

iy2  in- 


Switchboard  Instruments 

The  Westinghouse  type  K  switchboard 
instruments  comprise  a  complete  line  of 
small  indicating  meters  in  rectangular 
cases  for  a.c.  and  d.c.  applications.  While 
intended  primarily  for  power  station 
miniature  switchboards,  supervisory  con¬ 
trol,  etc.,  the  scale  length  accuracy  and 
insulation  design  are  such  as  to  permit 
the  general  use  of  these  instruments  to 
any  application  for  which  their  smaller 
size  is  desirable.  An  improvement  over 
the  usual  flush  mounting  instrument  con¬ 
struction  is  the  arrangement  giving  en¬ 
tire  access  to  aid  removal  of  the  mechan¬ 
ism  from  the  front  of  the  panel.  The 
entire  mechanism  is  assembled  upon  a 
molded  composition  sub-base. 

Direct  current  instruments,  known  as 
the  type  KX,  are  of  the  permanent  mag¬ 
net  moving-coil  type.  Alternating-cur- 
rent  ammeters  and  voltmeters,  designated 
type  KA,  are  of  the  repulsion-moving 
iron  type.  The  type  KY  wattmeters, 
frequency  meters  and  power-factor  me¬ 
ters  operate  on  the  moving-coil  electro¬ 
dynamometer  principle.  All  terminals 
are  threaded  for  No.  10-32  screw  con¬ 
nections  to  the  wiring. 


Larger  models  of  Zephyr  all  year 
air-conditioners  have  been  brought  out 
by  the  Savage  Arms  Corporation,  New 
York.  These  conditioners  are  for  cab¬ 
inet  or  duct  installation  and  have  re¬ 
frigerating  capacities  of  D/i,  and  5 
tons  with  continuous  washing  and  purifi¬ 
cation  of  the  air. 

Matthews  guy  guards  in  half-round 
and  full-round  styles  have  been  an¬ 
nounced  by  the  W.  N.  Matthews  Cor¬ 
poration,  St.  Louis,  Mo.  They  can  be 
installed  on  close-in  or  vertical  strut 
guys  just  as  easily  as  they  can  be  on 
guys  running  at  an  angle  of  45  deg.  The 
clamping  member  is  made  of  and  is  in¬ 
integral  with  the  sheet  metal  of  the 
guard,  which  will  lock  it  on  the  guy  wire. 
This  clamp  is  so  designed  that  it  will  not 
scar  or  crush  the  galvanizing  on  the  guy 
strand  or  the  guard. 


Electric  Steam  Generators 

Small  electric  heat  steam  generators  in 
sizes  of  from  1  to  18  kw.  for  steam  pres¬ 
sures  from  1  to  300  lb.  have  been  placed 
on  the  market  by  the  Commonwealth 
Electric  &  Manufacturing  Company  of 
Boston.  New  sizes  are  7^^,  9,  12,  15  and 
18  kw.  and  provision  has  been  made  for 
adding  50  per  cent  extra  heating  ca¬ 
pacity  if  this  is  needed.  The  heaters 
are  “Chromalox”  units.  The  7V^-kw. 
size  is  specially  designed  to  use  with  a 
tailor’s  steam-pressing  machine  as  well 
as  for  general  use. 

Motor-Mounted  Switch 

A  compact,  easily  installed  starting 
switch,  designed  for  use  when  hand- 
operated  control  at  the  motor  is  re¬ 
quired,  and  intended  for  direct  mount¬ 
ing  on  the  built-in  terminal  box  of  stan¬ 
dard  G.E.  fractional-horsepower  motors, 
has  been  announced  by  the  General 
Electric  Company.  The  device  is  com¬ 
pletely  mounted  in  a  substantial  steel 
case  and  is  provided  with  a  positive 
snap-action  mechanism.  It  is  of  the 
single-pole  type,  rated  6  amp.  at  125 
volts  or  3  amp.  at  250  volts,  and  is 


General  Kle<'tri«' 


suitable  for  use  where  overload  protec¬ 
tion  is  not  required  and  where  the  locked 
rotor  current  of  the  motor  need  not  be 
broken.  Typical  applications  include 
wood-working  tools,  home  -  workshop 
equipment,  valve  grinders,  etc. 

• 

National  Carbon  Company,  Inc., 
New  York,  has  announced  a  dry-cell 
especially  adapted  for  railroad  and  in- 
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DUAL  RANGE 
CLIP-ON  AMMETER 

0-100  and  0-500  amps. 

Actually  TWO  METERS  for  the 
price  of  one. 

$65 

Solid  leather,  plush  lined 
carrying  case,  $10  additional 


Company  .  . 
and  Address 


Please  send  me  a  standard  Dual  Range  Clip-on  Ammeter  for  5  days  free  trial. 
Name  . 


FERRANTI  INCORPORATED 
130  W.  42nd  St. 

New  York 

FERRANTI  ELECTRIC,  Ltd. 
Toronto,  Canada 

FERRANTI,  Ltd. 
Hollinwood,  England 


I  HE  Ferranti  Clip-On  Ammeter  is  comprised  of  a  long-scale, 
open-face  dual  range  instrument  which  is  accurately  readable.  The 
bakelite  handles  are  highly  insulated  and  the  standard  instrument 
may  be  used  with  safety  on  insulated  or  uninsulated  busbars  or 
cables  up  to  21/4".  The  core  of  the  meter  is  also  covered  with 
insulation  which  eliminates  the  danger  of  short-circuiting  adjacent 
conductors. 

One  hand  and  a  Ferranti  Clip-On  Ammeter  enables  you  to  check 
your  loads  without  shutting  down  or  opening  the  circuit. 

The  Clip-On  Ammeter  is  designed  for  A.C.  circuits  only  and  as 
such  is  inherently  more  accurate  than  an  instrument  intended  for 
use  on  either  A.C.  or  D.C.  A  convenient,  self-contained  switch 
changes  the  instrument  instantly  from  one  range  to  the  other. 

Special  instruments  can  be  supplied  with  large  cores  to  accommo¬ 
date  over-sized  busbars  or  cables. 

Single  or  dual  range  instruments  can  be  supplied  for  meas¬ 
uring  currents  of  from  1/10  ampere  to  5000  amperes. 


FREE  TRIAL 
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ing  the  upper  door  automatically  re¬ 
moves  power  from  the  panel;  adjustment 
of  current  and  time  for  different  size.'-  of 
studs  are  made  with  this  upper  door 
open.  The  lower  door  is  used  for  ser\ ic¬ 
ing  and  normally  can  be  kept  locked. 
The  stud  welder  is  obtainable  for  single¬ 
phase  power  supplies  of  from  25  to  60 
cycles,  110  to  550  volts. 


dustrial  use.  It  is  claimed  to  be  superior  quietness  and  strength  are  significant 
to  regular  general-purpose  cells  in  heavy  factors,  as,  for  example,  vibration-ab- 
intermittent  work  and  practically  equal  sorbing  mountings  for  motors  in  electric 

to  the  best  telephone  cells  in  light  in-  refrigerators,  washing  machines  and 

termittent  service.  Combining  the  best  fans, 
properties  of  heavy  and  light  duty  cells, 
this  one  cell  can  cope  with  the  wide 
range  of  load  conditions  encountered  in 
railroad  applications,  making  it  unneces¬ 
sary  to  use  one  type  of  cell  for  ignition 
and  other  heavy  work  and  another  for 
the  light  service. 


Geared  Motor  With 
a  Thousand  Speeds 

A  geared  motor  with  a  thousand 
speeds,  called  the  U.S.  “Varidrive” 
motor,  developed  for  many  applications 
in  industry,  has  been  announced  by  the 
U.  S.  Electrical  Manufacturing  Com- 


ENGINEERING  DATA 
FROM  MANUFACTURERS 

Bnlletlns  and  cataloK*  now  available  to 
encineen  by  manufacturers  and  associationit 


Machine  for  Applying 
Cellophane  to  Magnet  Wire 

Special  machinery  has  recently  been 
developed  and  installed  at  the  Belden 
Manufacturing  Company  in  Chicago  for 
applying  cellophane  to  magnet  wire. 
Adhesive  is  first  applied,  then  the  cello¬ 
phane  strip  is  wrapped  in  place;  the 
wire  is  then  lacquered  and  baked. 
“Celenamel,”  as  the  new  magnet  wire  is 
called,  is  a  great  space  saver,  has  greatly 
increased  dielectric  strength  and  can  be 
furnished  at  approximately  the  same 
cost  as  cotton -covered  enameled  wire. 
Tests  show  that  the  new  wire  has  about 
the  same  space  factor  as  silk-enameled 
wire.  In  coils,  Celenamel  has  approxi¬ 
mately  64  per  cent  the  volume  of  double 
cotton-covered  wire  and  88  per  cent  of 


Oil  and  Gas  Engines — New  U.  S.  in¬ 
stallations,  new  accessories  and  auxil¬ 
iaries,  water  and  lubricating-oil  cooling 
systems,  operating  troubles  (remedying 
noise  and  smoke),  trend  of  operating 
costs,  operating  data  on  52  engine  units. 
Publication  B7  of  Edison  Electric  In¬ 
stitute,  420  Lexington  Avenue,  New  York. 
Price  $1  to  non-members  in  U.S.A. 

Motoreducers — In  the  new  Falk  Ct»r- 
poration  (Milwaukee)  Bulletin  272  of 
36  pages  there  is  the  first  publication  of 
rating  tables  for  two-speed  Motoreducers 
from  22  to  70  hp.  power  sizes  giving  up 
to  150  hp.  in  the  slow-speed  range.  The 
complete  line  is  embraced.  The  table  of 
service  factors  has  been  revised  for  the 
wide  range  of  feasible  applications. 

Heating  Devices — General  Electric 
Hotpoint  Heating  Device  Catalog  (17- 
476)  includes  with  the  description  of 
household  appliances  a  new  soldering 
kit  (Catalog  119L9)  with  special  sup¬ 
porting  bracket  and  clamp,  five  tips, 
ladle  for  sweating  joints  and  woodbrand¬ 
ing  tip. 

Luminous  Buildings — A  General  Elec¬ 
tric  (NELA  Park,  Cleveland)  pamphlet 
shows  some  thirty  luminous  front  de¬ 
signs,  some  executed  by  Wilbur  Henry 
Adams  &  Associates  of  Cleveland,  others 
by  Luminous  Structures,  Inc.,  of  Los 
Angeles  and  by  architects.  These  are 
good  suggestions  for  modernization  un¬ 
der  the  national  housing  act. 

Safecote  Electrical  Conductors— 
This  16-page  pamphlet  BW2  of  General 
Cable  Corporation  discusses  character¬ 
istics  and  performance  specifications  of 
building  wires  and  cables.  Superseding 
specifications  for  600-volt  NEC  grade 
rubber-insulated,  intermediate  grade  and 
30  per  cent  Hevea  rubber-insulated 
wires  and  cables  are  presented  along 
with  tabulated  insulation  thicknesses, 
diameters  and  weights. 

Magnetic  Contactors — Ward  Leon¬ 
ard  Electric  Company  of  Mount  \ernon. 
N.  Y’.,  has  issued  new  bulletins  (44(tl  for 
a.c.  multipole  and  1901  for  d.c.  magnetic 
contactors).  They  are  correlated,  with 
motor  ratings  up  to  150  hp.  a.c.  and  300 
hp.  d.c.  Prices  are  listed  along  with 
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pany,  Los  Angeles,  Cal.  The  Varidrive 
consists  of  a  simple  squirrel-cage  motor 
built  integral  with  a  variable  speed 
transmission.  The  latter  comprises  dual 
disks  coupled  with  a  varibelt.  Speed 
changes  are  obtained  by  varying  the  ef¬ 
fective  diameter  of  the  disks.  The  oper¬ 
ator  merely  turns  a  hand  wheel,  which 
actuates  a  traveling  hub.  This,  in  turn, 
increases  or  diminishes  the  distance  be¬ 
tween  the  two  sides  of  the  driven  disks. 
The  motor  element  is  comprised  of  a 
standard  U.S.  rotor  with  auto-start  prin¬ 
ciple.  The  motor  is  asbestos-protected. 


Bcldcn  Manufacturing 


Portable  Stud  Welder 

Portable  stud  welder,  consisting  of  a 
welding  transformer  and  control  mounted 
in  a  portable  steel  cabinet,  primary  and 
secondary  cable  and  a  stud-welding  gun, 
has  been  announced  by  the  General  Elec¬ 
tric  Company.  The  stud  welder  is  an 
equipment  for  fusing  the  end  of  the  stud 


single  cotton-covered  enameled  wire. 
Celenamel  has  already  supplanted  silk- 
covered  magnet  wire  in  a  number  of 
applications.  The  cellophane  insulation 
is  bonded  to  the  wire  with  an  adhesive. 
It  cannot  unwrap  when  cut  or  open  when 
bent  at  sharp  angles.  The  covering, 
which  is  sealed  with  a  baked  lacquer 
finish,  protects  the  enamel  insulation 
against  heat  and  varnish  solvents. 


laminated  Rubber 
and  Bakelite 

Sheets  of  “Synthane”  laminated  bake¬ 
lite  and  rubber,  bonded  together  alter¬ 
nately  to  combine  the  extreme  resiliency 
of  rubber  with  the  strength,  rigidity  and 
desirable  electrical  and  solvent-resist¬ 
ing  properties  of  Synthane,  have  been 
announced  by  the  Synthane  Corpora¬ 
tion,  Oaks,  Pa.  The  number  and  thick¬ 
ness  of  the  individual  layers  may  be 
varied  indefinitely  to  produce  a  section 
of  any  given  thickness  or  characteristics. 
Possibilities  for  the  new  material  readily 
suggest  themselves,  particularly  where 


(ieneral  El«*€'tri«- 


into  a  metal  surface.  Applications  in¬ 
clude  welding  studs  to  steel  surfaces  for 
hanging  piping,  conduits,  signs,  instru¬ 
ments,  hooks,  and  insulating  materials. 

One  side  of  the  portable  steel  cabinet 
is  equipped  with  split  steel  doors  which 
give  access  to  the  control  panel.  Open¬ 
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'  '  '  makes  these  flexible  cords 
a  distinct  sales  asset  .  . 


The  factor  of  safety  has  ever  proved  a  most  effective 
sales  argument.  It  has  universal  appeal.  For 
this  basic  reason,  the  introduction  of  evidence 
that  assures  safety  at  a  glance  is  decidedly 
a  distinct  sales  asset.  Flexible  Cords  of  American 
Steel  &  Wire  Company  manufacture  offer  visible 
proof  of  safety  through  permanently  affixed  labels 


placed  at  regular  intervals  on  every  length  of  cord. 
The  identification  is  positive,  indicating  approval 
of  the  Underwriters'  Laboratories — satisfy¬ 
ing  the  customers  inguiry  regarding  service  and 
quality.  Use  Visible  Safety — plus  American  Steel 
&  Wire  Company  known  quality — to  get  more 
business. 


1934 


AMERICAN  STEEL  &  WIRE  COMPANY 


208  South  LaSalle  Street,  Chicago  subsidiary  of  united  states  steel  coworahon  Empire  State  Building,  New  York 

94  Grove  Street,  Worcester  AND  ALL  PRINCIPAL  CITIES  First  National  Bank  Building,  Baltimore 

i.oast  Distributors:  Columbia  Steel  Company,  Russ  Bldg.,  San  Francisco  Export  Distributors:  United  States  Steel  Producb  Coaipany,  New  Yock 
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NEXT  DOOR 


FENCE  KEEPS 
OUR  PUNT  SAFE 


"Originally  we  put  that  fence  up  to  stop 
petty  thieving  hy  having  complete  control 
of  exits  aiul  entrances. 

"Then  we  found  it  allow e«l  us  to  put 
one  of  our  night  watchmen  on  a  new  job  as 
warehouse  man.  The  fenee  allowed  us  to 
keep  our  weather-pr<M)f  stock  in  the  yanl 
thus  providing  added  storage  space. 

"Next  w  e  noted  we  had  no  more  loafers  or 
unwanted  visitors,  thus  avoiding  {M>ssihility 
of  injuries  and  cons«*qiient  liahility. 

"’riien  came  that  riot  in  the  next  plant — 
hut  we  needn't  go  into  that. 

"( )ur  fence  has  heen  up  several  years  now 
and  apparently  will  he  up  for  many  more. 
That  means  the  cost  per  year  is  and  will  he 
very  small.  It  paitl  us  to  check  over  the 
claims,  reputation  ami  prices  of  (Cyclone 
Keiu’c  (a>nipany  before  we  had  this  line  job 
installed  hy  a  trained  Cyclone  crew  and 
with  no  worry  to  ours«‘lves." 

A  C.vchuie  Chain  Link  h'ence,  in  spite  of 
its  low  cost,  provides  a  permanent  safe- 
guanl,  with  virtually  n«>  upkwp  ex|>ense. 
You  may  become  familiar  with  its  many  ad¬ 
vantages  without«>hligation.To<lay,  write  for 
complete  information.  Addr«‘ss  Dept.  E.  W. 

rvclone  Pence 

Cyclone  Fence  Company 

Genera/  Offictu  Waukegan,  Illinois 


SUtSIDIART  OF  UNITED  STATES  STEEL  CORPORATION 

BRANCHES  IN  PRINCIPAL  CITIES 


1 

Pacific  Coast  Dlrltlon; 

Standard  Fence  Company 
Oakland,  Cal. 

Cyclone — not  a  “type"  offence, 
but  fence  mude  exclusively  by 

Cyclone  Fence  Company  and 

usi 

identified  by  this  trade-mark. 

SALES  OPPORTUNITIES  IN  NEW  CONSTRUCTION 

Spot  coverage  of  new  work.  Projects  approved  and  proposed,  bids  requested, 
equipment  wanted,  funds  available.  Prospects  for  the  electrical  manufacturer. 


NEW  ORLEANS,  LA. — City  Sewerage  and 
Water  Board  plans  underground  transmis¬ 
sion  system  for  all  municipal  lines  in  city 
used  for  sewerage  system  and  water  works. 
Cost  about  $300,000.  Fund  has  been  ar¬ 
ranged  through  federal  aid. 

BOULDER  CITY,  NEV.  —  Bureau  of 
Reclamation,  Denver,  Colo.,  asks  bids  until 
October  10  for  2,300-volt  switching  equip¬ 
ment,  four  287i-kv;  oil  circuit  breakers,  four 
287i-kv.  outdoor  type  lightning  arresters,  12 
287J-kv.  motor  -  operated  disconnecting 
switches;  one  23,000-volt  bus  structure,  with 
current  transformers,  etc.;  15,000-volt  oil 
circuit  breakers  and  three  neutral  grounding 
reactors  for  Boulder  Power  Plant,  Boulder 
Canyon,  Nevada-California-Arizona  (Specifi¬ 
cation  589). 

NEW  CASTLE,  PA. — Is  considering  city- 
owned  electric  light  and  power  plant  and 
electrical  distribution  system.  Estimates  of 
cost  being  made  by  Burns  &  McDonnell  Engi¬ 
neering  Company,  Kansas  City,  Mo.,  consult¬ 
ing  engineer. 

EDGE  MOOR,  DEL. — Krebs  Pigment  & 
Color  Corporation,  Newark,  N.  J.,  a  sub¬ 
sidiary  of  E.  I.  du  Pont  de  Nemours  &  Com- 
I  pany,  Wilmington,  Del,,  plans  installation  of 
I  motors  and  controls,  regulators,  conveyors, 

;  etc.,  in  new  white  pigment  plant  at  Edge 
I  Moor,  where  tract  of  96  acres  of  land  has 
been  acquired.  Cost  over  $400,000. 

REIDSVILLE,  GA. — State  Prison  Board, 
Atlanta,  Ga.,  plans  one-story  power  plant  at 
Georgia  State  Prison  Farm,  near  Reidsville, 
where  group  of  one  and  multi-story  buildings 
will  be  erected.  Cost  about  $900,000.  Bids 
will  be  asked  soon.  Tucker  &  Howell, 
Rhodes-Haverty  Building,  Atlanta,  are  archi¬ 
tects. 

LONG  BEACH.  CALIF. — Santa  Cruz 
Portland  Cement  Company,  San  Francisco, 
plans  installation  of  motors  and  controls, 
electric  hoists,  conveyors,  loaders,  etc.,  in 
new  cement  treatment  mill  and  distribution 
plant  at  Long  Beach.  Cost  about  $100,000. 

GLIDDEN,  IOWA — Opens  bids  September 
19  for  equipment  for  city-owned  electric 
light  and  power  plant,  including  Diesel  en¬ 
gine-generating  unit  and  accessories.  Fund 
of  $47,500  has  been  arranged.  Young  & 
Stanley,  Inc.,  Muscatine,  Iowa,  is  consult¬ 
ing  engineer. 

MORENCI,  MICH.  —  Has  completed 
financing  through  federal  aid  for  $146,000 
for  new  city-owed  electric  light  and  power 
plant,  and  plans  early  construction.  Ayers, 
Lewis,  Norris  &  May,  Ann  Arbor,  Mich.,  are 
consulting  engineers. 

TAMPA,  FLA. — Peninsular  Refining  Cor¬ 
poration,  L.  H.  Meintire,  president,  plans 
installation  of  motors  and  controls,  trans¬ 
formers  and  accessories,  electric  pumping 
machinery  and  other  equipment  in  new  oil 
refinery.  Cost  about  $300,000.  Company 
is  arranging  financing  for  early  construc¬ 
tion. 

MARION,  VA. — Is  considering  joint  hy¬ 
dro-electric  generating  plant  with  Galax,  Va., 
on  New  River,  vicinity  of  Osborne  Shoals, 
Grayson  County.  Proposed  to  arrange 


financing  at  early  date.  Estimated  cost 
$761,000  with  transmission  lines,  power  sub¬ 
stations  and  distribution  lines.  Wiley  & 
Wilson,  Lynchburg,  Va.,  consulting  engi¬ 
neers,  have  made  report  on  project. 

KNOXVILLE,  TENN.— Director  of  Pur¬ 
chases,  Tennessee  Valley  Authority,  asks 
bids  until  September  20  for  seat  frames  and 
bronze  lines,  complete  with  anchor  rods,  etc., 
for  24  turbine  draft  tube  bulkhead  gates  for 
Wheeler  power  plant;  until  September  24 
for  quantity  of  insulators  and  miscellaneous 
pole  line  and  distribution  hardware. 

RIVERDALE,  ILL. — Acme  Steel  Com¬ 
pany,  Chicago,  Ill.,  plans  installation  of  mo¬ 
tors  and  controls,  conveyors,  etc.,  in  new 
multi-story  addition  to  steel  strip  and  band 
mill  at  Riverdale.  Cost  over  $200,000. 

GALVESTON,  TEX. — Todd-Galveston  Dry 
Dock,  Inc.,  recently  organized  as  a  subsidiary 
of  Todd  Shipyard  Corporation,  New  Orleans, 
La.,  to  take  over  local  plant  of  Galveston 
Dry  Dock  &  Construction  Company,  plans 
installation  of  heavy-duty  motors  and  con¬ 
trols,  electric  hoists  and  conveyors,  trans¬ 
formers  and  accessories  and  other  power 
equipment  for  new  10,000-ton  drydock  and 
expansion  at  Galveston  plant.  Cost  over 
$500,000. 

GRAFTON,  W.  VA. — United  States  Engi¬ 
neer  Office,  Pittsburgh,  Pa.,  soon  takes  bids, 
closing  about  October  15,  for  construction 
of  proposed  Tygart  Valley  reservoir  dam  on 
Monongahela  River,  near  Grafton.  Project 
will  include  a  hydro-electric  generating 
plant,  for  which  plans  will  be  completed  at 
later  date,  to  include  transmission  lines  to 
number  of  points.  Fund  of  $10,000, (X)0  has 
been  authorized  for  project. 

BURLINGTON,  KAN. — Is  considering 
plans  for  new  city-owned  electric  light  and 
power  plant.  Cost  about  $145,000.  Financ¬ 
ing  will  be  arranged.  E.  T.  Archer  &  Com¬ 
pany,  New  England  Building,  Kansas  City, 
Mo.,  are  consulting  engineers. 

WASHINGTON,  D.  C. — General  Purchas¬ 
ing  Officer,  Panama  Canal,  asks  bids  until 
September  27  for  22,600  ft.  rubber  insulat¬ 
ing  cable  and  20,000  ft.  copper  wire  (Sched¬ 
ule  29%) . 

TORONTO,  ONT. — Noranda  Power  Com¬ 
pany,  Ltd.,  recently  organized  subsidiary  of 
Noranda  Mines,  Ltd.,  Royal  Bank  Building, 
Toronto,  has  authorized  plans  for  new  hydro¬ 
electric  generating  plant  on  Victoria  River 
for  power  supply  for  gold  mining  proper¬ 
ties,  with  initial  capacity  of  about  20,000 
hp.  Cost  over  $450,000,  with  transmission 
line.  Fred  A.  Gaby,  Toronto,  is  consulting 
engineer. 

MANITOWOC,  WIS.— Public  Utilities 
Commission  asks  bids  until  September  27 
for  one  5,000-kw.  steam  turbo-generator  unit 
and  accessories,  condenser  and  auxiliary 
equipment  for  city-owned  electric  light  and 
power  plant. 

CLEVELAND,  OHIO— Fisher  Body  Com¬ 
pany,  Detroit,  plans  installation  of  motors 
and  controls,  electric  hoists,  conveyors,  etc., 
in  six-story  addition  to  automobile  body 
works  at  Cleveland.  Cost  over  $500,(K>‘). 
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